
I U.S. Fish and Wildlife Service



N
As the Nation‘s principal conservationagency, the
Departmentofthe Interior hasresponsibilityfor mostof
our nationallyownedpublic landsandnatural resources.
This includesfosteringthewisestuseofour landandwater
resources,protectingour fish andwildlife, preservingthe
environmentaland cultural valuesofour national parks
andhistorical places,andprovidingfor the enjoymentof
life throughoutdoorrecreation. TheDepartmentassesses
our energyandmineralresourcesandworksto assurethat
their developmentis in thebestinterestsofall ourpeople.
The Departmentalso has a major responsibility for
AmericanIndian reservationcommunitiesandfor people
who live in island Territories under U.S. administration.



RecoveryPlan for the Endangered
Western lily (Lilium occidentale)

Preparedfor
Region1

US FishandWildlife Service
Portland,Oregon.

by

Edward 0. GuerrantJr.
The Berry BotanicGarden
11505SW SummervilleAve.
Portland,OR. 97219

StewartT. Schultz
BiologyDepartment
Universityof Miami
CoralGables,FL 33124

DavidK. Imper
4612Lentell
Eureka,CA. 95503

Approved:

Dare: ~1 91



DISCLAIMER

Recoverypiansdelineatereasonableactionsrequiredto recoverand/orprotectlisted
species.Plansarepublishedby theU.S. Fishand Wildlife Service(Service),sometimes
preparedwith theassistanceofrecoveryteams,contractors,Stateagencies,andother
affectedandinterestedparties.Recoveryteamsserveasindependentadvisorsto the
Service. Objectivesoftheplanwill beattainedandany necessaryfundsmadeavailable,
subjectto budgetaryandotherconstraintsaffectingthepartiesinvolved,aswell asthe
needto addressotherpriorities. Recoveryplansdo notobligateotherpartiesto undertake
specific tasksandmaynot representtheviewsnor theofficial positionsor approvalof
anyindividualsor agenciesinvolved in theplanformulation,otherthantheService.They
representtheofficial positionof theServiceonly afterit hasbeensignedbythe Regional
DirectororDirectorasapproved.Approvedrecoveryplansaresubjectto modification
asdictatedby newfindings,changesin speciesstatus,andcompletionofrecoverytasks.

Literaturecitation:U.S. FishandWildlife Service.1998. RecoveryPlanfor the
EndangeredWesternlily ( Lilium occidentale).Portland,Oregon. 82 pp.

ADDITIONAL COPIESMAY BE OBTAINED FROM:

FishandWildlife ReferenceService
5430GrosvenorLane,Suite 110
Bethesda,Maryland20814

telephone:301/492-6403 or 1-800-582-3421
fax: 301/564-4059
e-mail: fwrs~mail.fws.gov

Feesfor plansvarydependingon thenumberofpages.



ACKNOWLEDGMENTS

Theauthorswould like to thanktheHeritageprogramsin CaliforniaandOregon
for providingdata,Dr. Andy Robinson(USFWS)for compilingdataon all known sites
and for makingthecomputer-generatedmap,andAndreaRaven,for providingcritical
commentson themajority ofan earlierdraft. Thecoverillustrationwasdrawnby Julie
KiersteadNelson. We aregratefulfor themanythoughtfulandconstructivecriticismwe
receivedon thefull draftfrom CherylMcCaffrey (StateBotanist,BLM) Bruce
Rittenhouse(CoosBay, BLM), DanSalzer(TheNatureConservancy),RoseHaydenand
Nick Testa(OregonDepartmentofTransportation),CraigMartz andJamesR. Nelson
(CaliforniaDepartmentofFishandGame),BrucePavlik (Mills College),Tom Kaye
(OregonDepartmentofAgriculture), Linda Miller (TheNatureConservancy),Andy
LaTommeandKathy Schutt(OregonDepartmentofParksandRecreation),andKenBerg
(NationalBotanist,BLM).

11



EXECIJTWE SUMMARY OF THE RECOVERY PLAN FOR WESTERN LILY

Current Status: Thewesternlily waslisted asendangeredwithout critical habitaton
August7, 1994. The speciesoccursin anarrowbandalong 320 kilometers(200miles) of
thePacific coastfrom nearCoosBay, Oregonsouthwardto nearEureka,California.
Approximatelyonethirdofthehistoricallyknownpopulationsappearto havebeen
extirpated,andthree-quartersoftheextantpopulationsconsistof 100 orfewer
individuals.

Habitat Requirements,and Threats: Thewesternlily occursin earlysuccessionalbogs
or coastalscrubonpoorlydrainedsoils, usuallythoseunderlainby an iron panorpoorly
permeableclay layer. Populationsarefoundat low elevations,from almostsealevel to
about100 meters(300ft.) in elevation,andfrom ocean-facingbluffs to about6 kilometers
(4 miles) inland. Theprimarythreatsto thewesternlily are: (1) humanmodificationor
destructionofhabitat;(2) competitiveexclusionduringnaturalsecondarysuccession;and
(3) grazingby deer,livestock, elk, and smallmammals. Secondarythreatsare: (1) human
depredation;(2) insectherbivory;(3) fungal,viral, orbacterialinfection;andpotentially
(4) randomlossof geneticvariability in smallpopulations. Site-specificrecommendations
areprovided.

RecoveryObjective:Downlistingto threatened.

RecoveryCriteria: Thewesternlily canbedownlistedto threatenedwhenat least20
viable populationsareprotectedandmanagedto assuretheircontinuedexistence.The20
populationsmustbe distributedamong6 recoveryareas,roughlyin proportionto their
original relativeabundances.For thepurposesofthis plan,aviable populationincludesat
least1,000 floweringplants,anda populationstructureindicatingstableor increasing
plant numbers.

Actions Needed:
1. On-siteconservationthatmanageshabitatsto maintainhabitatin appropriateseral

stage(i.e., preventsorreversesencroachmentby treesandshrubs).
2. Establishseedbank andlearnhow to reintroduceoraugmentpopulationsin thewild.
3. Enhancepublicawareness,understanding,andparticipationin westernlily recovery.

Total EstimatedCost ofRecovery($l,OOO’s)

I~i
1,298 30 50 1,378

Dateof Recovery:
Downlisting to Threatenedstatusshouldbe initiated in 2006, if recoverycriteriaare
met.

iii



TABLE OF CONTENTS

PartI. Introduction
Overview
Descriptionofspecies
Distributionof species
HabitatandEcosystem 8
Life History andEcology 10
Reasonsfor DeclineandCurrentThreats 13
ConservationMeasures 19
RecoveryStrategy 20

Partil. Recovery
Objective
Narrative

1. On-siteconservation
11. Locateall knownsites
12. Locatenewsites

121. Characterizehabitatsof existingsites
122. Identifypotentialhabitat
123. Searchfor additionalsitesandpotentialhabitat

13. Determinepatternsof geneticdiversity
14. Prioritizerecoverypopulations
15. Delineateboundariesofmanagementareas
16. Securedelineatedmanagementareas
17. Conductresearchon waysto reducethreats

171. Conductresearchon vegetationcontrolmethodology

21
21
23
23
23
24
24
24
25
25

25
• . .. 26

27
27
27
30
30

30

172. Conductgeneticstudies
173. Conductresearchon theeffectsofsmall & largemammalgrazing
174. Conductresearchon Insectherbivoryandmeasuresto control

microbialrot
18 . Managesitesto stabilizeand/orenhancewesternlily, utilizing site

specificplans 31
181. Characterizeexistingconditions 32
182. Developsitehistory 32
183. Controlwoodyvegetation 32
184. Developaugmentationplan 33
185. Developgrazingplansfor sitesutilized by livestock 33
186. Developplansto reducethreatsfrom deer,insects,anddisease . . 34

19. Evaluatestatusandtrends ., 34
191. Conductdemographystudies 34
192. Developandimplementmonitoringprotocols 35

2. Off-site conservation 37
21.Bankseeds 37

1

1
1
2

lv



22. Conductreintroductionandaugmentationstudies 38
3. Public outreach 40

LiteratureandReferences 42

PartIII. ImplementationSchedule 49

Appendix 1. Sitespecificthreatsandrecommendedresponses 56

Appendix2. Westernlily datasheetanddraft monitoringprotocol 71

Appendix3. SummaryoftheAgencyandPubliccommentson theDraft WesternLily
RecoveryPlan 76

List ofFigures and Tables

Figure 1. Map ofknownwesternlily populations,extantandextirpated 4

Figure2. Diagramofstepdownoutlineto accomplishrecoverytasksfor
westernlily 22

Table 1. Knownwesternlily populations:extant,extirpatedandstatusunknown 5

V



I. INTRODUCTION

Overview

With a characteristic“goldenstar” atthecenterof its pendantcrimsonflowers,

andstamensdirectedstraightdownin anarrowcylinder, thewesternlily (Lilium

occidentale,Liliaceae)is a distinctiveandspectacularspeciesin agenusknownfor its

striking beautyandhorticulturalappeal. Therangeofthewesternlily is very limited, and

its habitatand ecosystemprocesseshavebeendramaticallyalteredthis century.

Thestatusoftheendangeredwesternlily hasbeenrecognizedsincethereportby

the SmithsonianInstitutionthatwascommissionedby Congressfor theEndangered

SpeciesAct of 1973(Thereport,datedJanuary1975,wasprintedasHouseDocument

No. 94-51. AyensuandDeFillips [1978] is arevisedversion). Two statusreports

subsequentlydocumentedthreatsto thewesternlily (Siddall andChambers1978, Schultz

1989). It is statelisted asendangeredin bothstateswhereit occurs,California(Skinner&

Pavlik 1994)andOregon(OregonAdministrativeRules603, Division 73).

Westernlily waslisted asendangeredby theU.S. FishandWildlife Serviceon

August17, 1994 (59FR42171). No critical habitatwasdesignatedbecauseit would

necessitaterevealingthepreciselocationofpopulations,whichcould increasehuman

depredationandfurtherendangerthespecies.

Description ofspecies

Westernlily is an herbaceousperennialfloweringplant. Seedlingsand small

juvenilesproducea singleabove-groundleaf Largerjuvenilesandreproductive

individualsproducea leafy shootto 2.5 meters(8 feet)tall. It growsfrom anunbranched,

scaly,bulblike rhizome, the longestscalesofwhichare 1-2.5 centimeters(0.4-1 inches)

long, eachwith 1-2 (or 3) segments.Rhizomes(commonlycalledbulbs) mayproduceone

ormoreflowering shootsperyear,eachtypically with 1-3 butup to 25 pendantflowers.

Capsularfruits becomeerectandmayproduceover 100 seedswhenmature. Leavesare
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distributedsingly or in 1-9 whorlsalongthe shoot,and aremoreor lesslinear,4-19

centimeters(1.6 - 7.5 inches)long, with straight,not wavymargins.

Flowersaremoreor lesswidely bell shapedwith six tepals(look alike

petals/sepals)3-4 centimeters(1-1.6inches)long, that arestronglycurvedbackfor halfor

moreoftheir lengthwhenmature. Thedistal (upper)halformoreofthesix tepalsis

crimsonto deepmaroonin color (rarelyorange),andthebasalhalfyellow to green,

sometimeswith ayellow or orangebandin between.Thebasalhalfto two-thirdsofthe

tepalsmayhavemaroonspots. Theflowersarestronglygreenoutsideonthebasalhalf,

andcrimsonon theupperhalf. Whenviewedfrom theiropenend, westernlily flowers

givetheappearanceofagoldenstarbecausetheyellow basalportioncomesto apoint

towardthemidline of eachtepal. Thestamensandstyle remainnearlystraight,whereasin

all otherorangeorredfloweredlilies, the stamensandusuallystylecurveoutward,often

over 1-2 centimeters(0.4-0.8inch) from thecenterlineoftheflower.

Thewesternlily canberecognizedby thedeepreddishouter(distal)perianththat

contrastswith theyellow, yellow-greenorentirelygreeninner(basal)perianth. InLilium

pardinalum,the innerperianthis orange(oryelloworyellow-green)andtheouteris

orange-red.This otherspeciesdoesnot presentthe“goldenstar” appearancebecausethe

lighter coloredbasalportionis moreirregularlydistributedthanin westernlily. Flowersof

themuchmorecommonLilium columbianumarecommonlypureorange.Formore

detailsseeSchultz(1989)andSkinner(1993). Theremaybe hybridizationbetweenL.

occidentaleandL. columbianumat theMorrison Road site (p. 60)

Distribution ofspecies

Theearliestknownwesternlily collectionswere madein the late 1800’sby Carl

Purdy, from aroundHumboldtBay, California(Purdy1897). Not until 1913were any

collectionsmadein Oregon, whenMorton Peckfound the westernlily near Brookings.

Today, thewesternlily is known only from widely scatteredsiteswithin about 6

kilometers (4 miles) from thePacific Oceanalong 320kilometers (200miles) ofthe coast

from near CoosBay in Oregon, south to Humboldt Bay in California (Figure 1, map).
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Olderherbariumspecimenscollectedby Jepsonat “QuartsCreek& Campsix,” Masonat

“Pitkin Marsh& TrinidadHead,”and Tracyat “Flint Valley andElk Valley” appearto

havebeenmisidentified(Schultz1989)andarenot mappedin Figure 1 or includedin

Table 1.

Thewesternlily hasbeenreportedfrom approximately55 sites,nearlyathird of

which (18)appearto havebeenextirpated.Of theremaining37 reportedsites,9 havenot

beensurveyedrecentlyandthusit isunknownif plantsarestill present. Of theremaining

28 sites,only fourhaveasmanyas1,000individuals,threehavebetween100 and 300,

and21 have100 orfewer,with sevenof thosehaving 10 or fewerindividuals(Table 1).

Theterm“site” is usedto meantheoccurrenceofoneormoreplantsat a defined

geographicallocation. A namedsitemay straddletwo adjacentpublic land survey

sections. Namedsitesareusedsimply to tracktheknownoccurrencesofwesternlily

plants,andno claimsaremadeasto whatconstitutesa biological population(i.e.. agroup

ofplantsamongwhich geneticcommunicationis sufficient to offset divergenceamongits

componentpartsdueto differential naturalselectionorrandomgeneticdrift). In Figure 1,

eachdot indicatesan occupiedsectionandthosesitesthat straddletwo sectionsgettwo

dots. However,if morethanone namedentity occurswithin the section,only oneis given

adot. Theterm“population” is alsousedthroughoutthis recoveryplan. It is intendedto

meaneitheror both: (1) a populationin the commonsensemeaningof theterm—all

westernlily plantsin a local area,discretefrom othersuchgroupsand(2) all plantsin the

samemanagementarea. Neitherofthesedefinitionsareintendedto imply thatthegroup

ofplantsis necessarilya populationin the strict biological senseoftheterm.

Table 1 lists all knownsites,whetherextant,presumedextirpatedor status

unknown. Theyhavebeengroupedinto six generalrecoveryzones(Figure 1), five of

which currentlyhaveextantpopulations.Therecoveryzoneboundariesthemselvesare

intentionallynot preciselydefinedgeographically,but arepositionedto lie betweensites

knownto existorto haveexistedin thepast. Theyareintendedto reflect thedistribution

Pagefor Figure1, DistributionMap.
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Figure 1. Map of known westem lily populations, extant and extirpated



Table 1. Westernlily populationsknownor suspectedto beextant,presumedto be
extirpated,orwhosestatusis unknown. Listed in geographicalorderfrom northto south.
Dataaremostly from CaliforniaandOregonHeritageDataBaserecords(ONIIP 1996,
CNHP 1996),and Schultz(1989). EO (elementoccurrence)is thetermusedby these
databasesfor “sites.” Populationsizeswithoutparenthesesindicatethetotalnumberof
plantsat a site. Populationsizeswith parenthesesreferto thenumberofflowering plants
at a site. Theyeardatawerecollectedis indicatedaftersize.

Name

RecoveryArea 1

EO# Populationsize Owner,Comments

HauserBog 013 25 in 1995 Private,ODOT

BastendorifBog 001 16 in 1993 TheNatureConservancyand
ODOT

SunsetBay StatePark 001 Statusunknown OregonStateParks

ShoreAcresN 14 in 1988 OregonStateParks

ShoreAcres5 016 84 in 1995 OregonStateParks

RecoveryArea 2

Bowman 1 004 (3 in 1995) Private

MorrisonRoad 020 1 in 1992 CoosCounty(Roadrightofway)

GeigerCreek 021 6 in 1992 CoosCounty(Roadright ofway)

JohnsonCreek 019 7 in 1992 CoosCounty(Roadright ofway)

Old Bowman2 Extirpated HorticulturalOrigin

Old Bowman3 Extirpated1994 Private

Brown Extirpated

FourmileRoad 1 Statusunknown

FourmileRoad2 Statusunknown

NewRiver ACEC 2 in 1995 BLM

NewLake1 & 2 Statusunknown
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Populationsize Owner,Comments

Langloisbog 008 Extirpated Private,ODOT

Blacklock3 025 2 in 1989 OregonStateParks

FlorasLake StatePark 03, 27 26 in 1994 OregonStateParks

Blacklock 2 026 35 in 1989 OregonStateParks

Airport RoadN. 1 014 (12 in 1994) OregonStateParks

Airport RoadN. 2 Extirpated

Airport Road5. 014 Statusunknown

Lower SixesRiver I Extirpated

Lower SixesRiver2 Extirpated

Lower SixesRiver3 Extirpated

Elk River 1 & 2 Extirpated

Port Offord 017 Extirpated

RecoveryArea 3

NesikaBeach1 Extirpated

GeiselMonument 006 Statusunknown

GeiselMonument

StateWayside

Extirpated OregonStateParks

OtterPointStatePark Statusunknown OregonStateParks

PistolRiver 1 & 2 Statusunknown

RecoveryArea 4

BlackMound 1 & 2 015 100-300in 1982 Private

RainbowRock 1 024 40 in 1988 Private

RainbowRock 2 Statusunknown

HarrisBog 2,23 39 in 1994 ODOT, OregonStateParks

6
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Populationsize Owner,Comments

HarrisBeachStatePark 018 101-1000in 1991 OregonStateParks

BrookingsBog 9,22 Extirpated Private

RecoveryArea 5

Point St. George1 [25] >200in 1994 Private,CDFG

Point St. George2 [26] >100in 1994 Private,CDFG

CrescentCity 2 [27] 14 in 1992 Private

CrescentCity 1 [28] 3,700in 1992 Private,CDFG (CrescentCity
MarshWildlife Area)

CrescentCity [29] 26 in 1994 Private

CrescentCity [30] 42 in 1992 CDFG (CrescentCity Marsh

Wildlife Area)

CrescentCity 3 [31] 8 in 1994 CDFG (CrescentCity Marsh

Wildlife Area)

RecoveryArea 6

Bayside [14] Extirpated

Ryan’sslough [18] Extirpated

EdenTract Extirpated

HumboldtHill [04] Extirpated

Still Ranch [05] Extirpated

TableBluff [22] 1500-2000in 1995 CDFG

Barrysite [10] 500-lOQOin1995 Private

Johnsonsite [21] <200in 1995 Private

Christensensite

Name EO~

[24] <100in 1995 Private
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ofnaturallyoccurringclustersofsites,andto ensurethatrecoveryactivitiesbe distributed

throughoutthespecies’rangein orderto conservenaturallyoccurringgeneticdiversity. It

is possiblealsothatif newsitesarediscovered,for example,betweenArcataandCrescent

City, it maybecomenecessaryto designateadditionalrecoveryareas.

Habitat and Ecosystem

Thewesternlily occursin earlysuccessionalbogsor coastalscrubonpoorly

drainedsoils,usuallythoseunderlainby an iron pan, orpoorlypermeableclay layer.

Populationsarefoundatlow elevations,from almostsealevel to about100 meters(300

feet)in elevation,andfrom ocean-facingbluffs to about6 kilometers(4 miles) inland.

Detaileddescriptionsofwesternlily habitatsitesarefoundin Schultz(1989)andImperet

al. (1987).

Theclimate is characterizedby cool,wetwintersandwarm, dry summers. About

three-quartersoftherainfalls from Octoberto May. Summersaredominatedby the

NorthPacific highpressurezonewhichgeneratesmoderatebut consistentnorthwest

winds. Fogis commonin thesummerandmoisturecondensingon treesmay increase

annualrainfall by asmuch asaquarter.

Commonassociatesincludetheshrubssalal(Gaultheriashallon),westernwax

myrtle (Myrica cal{fornica), westernspiraea(Spiraeadouglasii),huckleberry

(Vacciniumspp.),blackberry(Rubusspp),blacktwin-berry (Lonicerainvolucrata), and

glandularLabradortea(Ledumglandulosum).Commontreeassociatesincludeshorepine

(Pinuscontortassp.contorta),Sitkaspruce(Piceasitchensis),redalder(Alnusrubra),

Port Orford cedar(Chamaecyparislawsonia)andwillow (Salix spp.). Common

herbaceousassociatesincludePacific reed-grass(Calamagrostisnutkaensis),sloughsedge

(Carexobnupta),bunchberry(Cornuscanadensis),staffgentian(Gentianasceptrum),

brake-fern(Pteridiumaquilinum),peatmoss(Sphagnumspp.),andwesterntofleldia

(Tofieldiaglutinosa).

Thewesternlily appearsto requireahabitatthat maintainsadelicatebalance

betweenhavingsomesurroundingshrubberybutnot too much. Low (lessthan1 meter
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[3 feet] tall) vegetationis in mostcasesbeneficialto the lily becauseit sheltersjuvenile

plantsfrom largemammalbrowsing,and providesheatcoverin July andAugust. This

protectionis perhapsmostcritical in springandearly summerfor seedlings,whichseemto

toleratediebackin May orJune.However,dense,tall shrubgrowthreducesreproduction

and survivorship,andclosureofforest canopyeventuallyeliminatesthepopulation

entirely. Theflowersoftenemergeabovethe surroundingshrubs,gaining exposureto

direct sunlightwheretheyareavailableto pollinators,primarilyhummingbirds. However,

thesmaller sizeclasses,andevenadult plantsuntil theyarewithin aweekofflowering, are

generallyprotectedby shrubsfrom wind anddirect sunlight. Plantsgrowingin prairie

habitatswith little structuralsupporttendto besmallerwhentheyflower thanthosewith

support. Plantsgrowingin cultivationtend sometimesnot to be ableto hold themselves

erectwithout artificial support,suggestingthat thesurroundingvegetationmaybe an

importantcomponentoftheirhabitat. Evenso, thewesternlily tendsto be shadedout

whenthevegetationis especiallydenseortallerthanabout2 meters(6.5 feet)(Ballantyne

1980, Schultz1989).

Westernlily populationsappearto havebeenmaintainedin thepastby occasional

fires, at leastat somesitesin Oregon,andby grazing. Among themostseriouscurrent

threats is lossofhabitatdueto ecologicalsuccessionfacilitatedby aggressivefire

suppression.Whateffectsthesevegetationalchangeshavehadon hydrologicalaspectsof

westernlily habitat,andvice versa,arenotwell understood.

In Oregon,theoccurrenceofthewesternlily appearscorrelatedwith stronglyacid,

poorly drained,sandyortstein(hardpan)soils, whereit occupiesearlyto mid-successional,

andoccasionallylate successional,low-nutrientcoastalbogs(mires),andpossiblyalso

earlysuccessionalorregularlydisturbedmedium-to high nutrientbogs. In contrast,the

originalplant associationsin manyCaliforniapopulationsarelesswell known,even

thoughthe soils on whichtheyoccurarewell delineated.Presently,manyCalifornia

populations,butnot mostof thewesternlily plants,occuronpoorlydrainedpasturewith

relatively intactsoils andalong history ofgrazingdisturbance.If thesoils havenotbeen

toobadlydamaged,suchsitescansometimesreturnto scrub/prairievegetationrelatively
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quickly whengrazingis removed.

Salzer(in litt., 1994)raisedthequestionofwhetherhuman-mediatedalterationsto

thenaturalhydrologicalregimescausedchangesto thevegetationatlily sites. Hewrites:

“I wonderif successionto treesandshrubsusedto bemuchmorelimited because

thesiteswerehistorically wetter If this weretrue,thenWesternlily maynotbe

strictly an earlysuccessionalspecies.For example,atBastendorifBog, hasroad

construction(with associatedditching),andadjacentresidentialdevelopment

contributedto a loweringofthewatertable,whichthenled to increasedtreeand

shrubestablishmentandgrowth? Or was theestablishmentandinitial growthof

treesandshrubsaresultoffire suppressionthatsubsequentlyled to a lowerwater

tablethroughincreasedtranspirationorthroughrootspenetratingthehardpanand

drainingthebog? If this latterhypothesisis true, apositive-feedbackprocessis

probablyacceleratingthedemiseofthebog.”

Life History and Ecology

Thelife historyofthewesternlily hasbeenstudiedmuchmore extensivelythan

mostotherendangeredspecies(Ballantyne1980, Imperet al. 1987,Schultz 1989,Skinner

1988). Like otherlilies, westernlily hashermaphroditicflowers(producingbothpollen

andseeds).It reproducesprimarily by seed,but asexualreproductionis possiblefrom

detachedbulb scalesgrowinginto newplants.

Seedgerminationis hypogeal(thecotyledonor seedleafstaysbeneaththesurface

ofthe ground). A bulb scaleis formedin thefall, andthefirst true(or epicotylar)leaf

emergesthefollowing spring. In cultivation atleast,plantsmaytake4-5yearsto flower

for thefirst time (Schultz1989),and maylive for 25 yearsormore(Kline 1984). Young

flowering plantsgenerallyproduceasingle flower in eachofthefirst few yearsafterthey

beginto flower, andlaterproduceprogressivelymoreflowersif theyexperiencefavorable

environmentalconditions. Populationsofnon-floweringindividualsmaypersistfor many

yearsunderclosedforestcanopies(Imperet al. 1987). It is not clearwhetherthese

representtheremnantsofpopulationsthat floweredin thepastwhenconditionswere
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different,or aretheproductofdispersalinto conditionsthatallow juvenilesto persistbut

not reproduce. In nature,shootsemergein March-April (sometimesasearlyasJanuary,

at leastin California)andcontinueto elongateuntil theflowersopen. In Mayto July,

greenbudsturnred for 3-5 days,openoveraperiodof 1-2 days,and thenoddingflowers

lastfor 7-10 days. After thefloral partshavefallen off, pedicels(flower stalks)become

erectwithin a weekandcapsulesenlargeto maturityovera periodof40-50days. Natural

seedsetin a 1987sampleof35 capsulesat BastendorifBog, HauserBog andShoreAcres

rangedfrom 0 to 204 seedspercapsulewith a meanof 132 seedsanda standarddeviation

of 31 (Schultz1989). Seedsareprimarily dispersedby wind andgravity,mostlywithin a

4-meter(13 foot) radius. Eachyeartheabovegroundportionoftheplantsdie backand

individuals overwinterundergroundasrhizomes/bulbs.Dead,above-groundshootsmay

persistfor oneor moreyearsin protectedsitesbeforetheycollapseanddecompose.

Hummingbirdsaretheprimarypollinator ofwesternlily, butsomebeesandother

insectsmayalsooccasionallytransferpollen(Skinner1988,Schultz 1989). Low fruit set

in isolatedplantsorthoseconcealedin densevegetation,relativeto thoseplantsin groups

with flowersfreeofsurroundingvegetation,underscorestheimportanceto theplantsof

their flowersbeing availableto hummingbirds(Schultz1989). In a comparativestudyof

thepollination ecologyofsevenwestcoastlily species,Skinner(1988)foundthatthe

westernlily producedmorenectarin aday thananyotherlily species—almosttwice the

amountof therunner-upLilium maritimum,and over 15 timesasmuchastheleast

productiveL. humboldtii.

Speciesin thegenusLilium generallyhavea stronglydevelopedgametophyticself-

incompatibility system,meaningthatplantsgenerallycannotsuccessfullypollinate

themselves(Skinner1988, Schultz 1989). However,thewesternlily maybeuniquein the

genusin beingableto produceconsiderablequantitiesofself-pollinatedseed(Skinner

1988;Imper,IndependentConsultant,Eureka,CA., pers.comm., 1996). In contrast,

Schultz(1989)concludedthatwesternlily is obligatorily out-crossedafter severalbagged,

hand-selfedplantsfailed to setseed. Skinnerexaminedfewerflowersofwesternlily than

ofother species,sofurtherclarificationon thewesternlily’s breedingsystemin general,

11



andselfcompatibility in particular,is an importantresearchneed. Nevertheless,with or

without an effectiveself-incompatibilitysystem,manyofthe smallpopulationsofwestern

lily areprobablysubjectto increasedinbreeding. Schultz (BiologyDepartment,University

ofMiami, pers.comm., 1996)andImper(pers.comm., 1996)havenotedtheexistenceof

plantswith misshapenflowersandthosewith uncharacteristicnumbersoffloral parts,

whichmaybe evidenceofinbreedingdepression,or expressionofdeleteriousmutations.

Theexistenceofsignificantgeneticdifferentiationamongpopulationsof western

lily is probablefor severalreasons.First, suchdifferentiationis commonlyfoundin plants,

sometimesonavery smallspatialscale,regardlessofthematingsystemandevenin the

presenceofsubstantialgeneflow betweenpopulations(Bradshaw1972;Heslop-Harrison

1964; Levin 1979, 1981, and 1993;Levin andKerster1974; Raven1986;Sobrevila

1988; WaserandPrice 1989). Second,thereis probablyno geneflow betweenmajor

westernlily concentrationsat Hauser,CapeArago,Bandon,Brookings,CrescentCity,

andTableBluff. Third, selectiveconditionsvary acrosstheselily concentrationsdue to

differencesin soil compositionanddevelopment,climate, plant communityassociations,

andprobablyhistoryof exposureto pathogensandpredators;suchdifferencesmayhave

resultedin someadaptivegeneticdifferentiation. Fourth,populationsaresmalland

subjectto substantialrandomgeneticdrift, and mayhavebecomefixed by chancefor

differentallelesat manyloci. And finally, theamong-populationvariationin avarietyof

morphometrictraits(leaflengthandwidth, numberofleafwhorls, plantheight, outertepal

length andwidth, pistil length, stamenlength, filamentandstylecurvature,numberof

flowers,color of innerandoutertepals,and dateoffirst anthesisin 1987)wasvery highly

statisticallysignificant(Schultz1989). Sourcesofsuchvariationincludegenetic

differentiationaswell asphenotypicplasticity in responseto different environmental

conditions,and differencesin meanadult ageamongpopulations.

Long-termmonitoringdataareavailablefor severalpopulationsatthenorthern

andsouthernextremesofthespecies’range. At thesouthernendoftherange,the

Johnson(Imper 1987a-1994a),Barry (Imper1988b-1994b),Christensen(Imper1988c,

1989c;McRaeandImper 1990and 1993-1994,McRae1991-1992),andTableBluff
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EcologicalReserve(ImperandSawyer1988, 1990-1994)siteshavebeenmonitoredfor

almostadecade,ashastheBastendorifBog site atthenorthernendoftherange(Salzer

1994). More recently,additionalmonitoringhasbeeninstitutedfor otherpopulations

(Rittenhouse1994, 1995),usingthemonitoringprotocoldescribedat the endof this

recoveryplan.

Reasonsfor Decline and Current Threats

TheEndangeredSpeciesAct specifiesthat speciesmaybe determinedto be

threatenedor endangereddueto oneor moreof thefive reasonslisted below,all ofwhich

apply to thewesternlily to agreateror lesserextent. Thereasonsfor listing westernlily

aredescribedin greaterdetail in thefinal rule (59FR 42171).

A. The presentor threateneddestruction,modification, or curtailment of habitat or

range.

The westernlily is limited to habitats on relatively levelgroundnearasceniccoast

with amoderateclimate andwithin aday’sdrive oftwo majorurbanareas.It is hardly

surprising,therefore,that thespecieshasbeen,andcontinuesto be,underintense

developmentpressure.A partial list ofknownlossesand currentpressuresfollows.

Westernlily populationshavebeenextirpatedfrommanysitesacrossvirtually its

entirerange. In Oregon,theareafrom Bandonsouthto CapeBlanco,which asrecently

as45-55 yearsago containedperhapsthegreatestconcentrationof this speciesin thestate

(Ballantyne1980,Schultz 1989),hasexperiencedthelossofnumerouspopulationsand

considerablesuitablehabitatto variousformsofdevelopment,including thecreationof

commercialcranberrybogs,residentialdevelopment,andutility androadconstructionand

maintenance. ManyoftheoncenumerouspopulationsandtheirhabitatneartheElk and

Sixesrivers in Oregonhavebeenlost to clearingand drainagefor livestockgrazing

(Ballantyne1980). As recentlyas1992,wholepopulationswithin thecity of Brookings
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andon StateofOregonlandshaveinadvertentlybeendestroyed.In California,several

populationsaroundHumboldtBaywereextirpatedby developmentorforest

encroachment,presumablyfacilitatedby aggressivefire suppressionthroughoutmuchof

this century. In additionto outrighthabitatdestruction,developmenthaslikely degraded

thehydrologicalconditionsfor westernlily becauseofthe activity at neighboringsites.

In California, degradationofsoils by agriculturalplowing overthepastcentury

anda halfmayhavebeenthelargestsinglefactorcontributingto lossofhabitat. Soils in

whichthewesternlily occuroftenhavevery low drybulk density,rangingbetween60-70

poundspercubicfoot (pcf)(ImperandSawyer1994b).

Thepotentialfor futuredevelopmentcontinuesto posea seriousthreatto the

speciesthroughoutits range,andis likely to increase.By far thelargestknownwestern

lily populationis partly on privatelandnearCrescentCity, California,muchofwhichhas

beensubdivided. This populationis beingimpactedby logging,grazingandresidential

developmenton surroundinglands.

In 1994, thenewprivateowneroflandwith a lily populationapparentlyeradicated

it by bulldozingthesite. Thefamily oftheformerownersreportthat thenewownerhas

recentlybegunto clear80 acresofthe sitefor newcommercialcranberrybogs. During

this sameperiod,propertieson both sidesofanotherpopulationin theBandonareawere

clearedfor development(Guerrant,pers.comm., 1997).

B. Overutilizationfor commercial, recreational, scientific, or educationalpurposes.

Westernlily is avery showyplantwith greathorticulturalappeal. Following the

publicationofspecificsite locality information,excessivebulbcollectingby lily growers,

breeders,orotherenthusiastsappearsto havedecimatedonepopulationatleastthree

times(Ballantyne1980). Sporadiccollectioncontinuesto be aproblem. For example,

Schultz(1989)documentsthat 7 bulbswerecollectedfrom onesitein 1987. Sevenbulbs

is a significantlossbecausethis is greaterthanthesizeof someentirepopulations(Table

1).
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C. Diseaseor predation.

Althoughprobablynot asseriousasotherthreats,grazingby vertebrates(elk,

deer,voles,and domesticcattle)andinvertebrates(coleopteranandlepidopteranlarvae)

hasbeendocumented.Ofthesegrazers,deermayrepresentamajorthreat,at leastin

California. Evenif not lethal, deerremovea considerablefractionofflowersandfruit,

thusseriouslyreducingthereproductiveoutputatmany sites.

Deerherbivoryhasoccurredat nearlyall sites,andhasnumeroustimeseliminated

overhalfapopulation’sannualseedproduction. Deertypically consumethefruiting

capsuleswhile theyarestill green,alongwith the leaves.Theyoccasionallyconsume

flower budsandopenflowers. Theconcentrationof adult lilies in smallopenareas

increasestheirvulnerability, especiallyafterremovalof encroachingvegetationthat

undoubtedlyreducestheirvisibility andaccessibility.While large(greaterthan 1,000)

adultpopulationsin diverselystructuredhabitatmaywithstandnormalbrowsingactivity,

mostpopulationswould greatlybenefitby deerexclusion,especiallyduring andafter

vegetationcontrol. Thepatternofvegetationremovalwill affect deerbehavior,andsi-

multaneousclearingofareasawayfrom lilies might serveasapositiveredirecting

function. Smallmammalsarealsoknownto grazeon thewesternlily, and McRaeand

Imper(1994)cite asituationofmajorimpactby smallmammalsforthe Christensensite.

Cattlearereportedto havereducedonepopulationto fewerthan10 individualsin

1988from its previoussizeofover 100 in 1984(U. S. FishandWildlife Service1994).

However,apparentlow mortality asa resultofcattlegrazingis demonstratedby data

collectedat theTableBluff EcologicalReservefor thepast12 years. A fixed plot was

monitoredfor 4 yearsprior to exclusionof cattlein 1987,andthe8 yearssincethen.

While theannualaveragenumberof floweringplantswaslessduring thegrazedyears

(i.e., greaterfluctuationdueto grazingimpacts),themaximumnumberof plantswasequal

bothbeforeandafter. Thesamerelationshipheldfor total numberofplants,althoughthe

maximumnumberduringgrazingwasactuallygreaterthanduring thepost-grazingperiod.

Overallmonitoringdatafor thepast8 yearsat all siteson TableBluff hasdocumented
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declinein total ofnumberplants,particularlyjuveniles,following removalof cattle. Thus,

the evidencestronglysuggeststhatwhile cattlegrazinglimits individual reproductive

potential,atthepopulationlevel this negativeimpactmaybe lesssignificantandin some

cases,theimpactmayevenbe positive.

Therelationshipbetweencattlegrazingandwesternlily is complex. Without

question,cattlegrazinglimits reproductivepotentialofmatureplants. Exclusionof

grazingat threeofthefoursiteson TableBluff in the late 1980’sled to animmediate

tripling of flowering andfruit production. Althoughcattlerepresentan obviousphysical

hazardto individual plantsduring thegrowthperiod,evidenceindicatesthat past

categoricalcharacterizationasaprinciplethreatmaybe overstated.Observationindicates

that, moreoftenthannot, damageto thewesternlily by cattleis throughphysical

tramplingratherthanactualconsumption,andin areasnot severelyovergrazed,the

tendencyis for cattleto removeonly theupperportionoftheplant asa consequenceof

feedingon surroundingvegetation.In contrast,deerand severalsmallmammalsarevery

selectivefor westernlily, oftenremovingthe entireshoot. Thedifferentmodesofgrazing

aresignificant, sincethe lily appearswell ableto toleratetramplingor partialremoval

withoutdie back,thusderivingbenefitfrom photosynthesisfor theremainderofthe

season.Therefore,the impactof cattlemayoftenonly representashort-termlossofan

individual’s growthrateorreproductivepotential,which is to somedegreecompensated

for by the reductionin competition.

Thereareotherreasonsfor the apparentpositiverelationshipbetweengrazingand

westernlily survival. Cattleclearlyhavebeenan importanthistoricalfactorin suppressing

vegetationsuccessionandmaintaininghabitatin a conditionsuitablefor thewesternlily.

This inferenceis supportedby thefact thatvirtually all survivingpopulationsin California

and somein Oregonhavealong grazinghistory. Cattlemayplay adirect role in the

reproductiveecologyofthewesternlily aswell. Thereis evidencethatwesternlily seed

canpassthroughcattleintact, and germinatein thefeces(Imper1993a). Presumably,the

resultingseedbedis conduciveto seedlinggrowthandestablishmentin amicrosite

temporarilyfreefrom competition. Thedegreeto whichsuchseedlingscanbecome
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establishedin thesoil is not known. Concentrationsofseedlingsareoftenassociatedwith

cattlerestareasorpathways.A likely reasonis that successfulestablishmentin habitats

subjectto densecompetitionrequireaphysicalmeans(e.g.,hooves)for penetratingdown

to thesoil andensuringmoistureavailability latein theseason.However,the long-term

soil compactionby cattlemaybeaproblem.

D. The inadequacyofexisting regulatory mechanisms.

As wasmentionedonpage1, westernlily is listed asan endangeredspeciesby

boththe statesofCaliforniaandOregon. In addition,thespeciesis includedin the

OregonWildflower ProtectionAct. TheCaliforniaEndangeredSpeciesAct incorporates

thetakeprohibition oftheNativePlantProtectionAct. As currentlyinterpreted,this

legislationonly requiresthat landownersnotify theDepartmentofFishand Gametendays

in advanceofachangein landuseto allow theDepartmentto salvagetheplants.

However,thecasesin whichthis salvagenoticerequirementappliesarestill in question.

In Oregon,the“take” of plantsis prohibitedonly on state-ownedor leasedlands.

Themajority ofsurvivingpopulationsareon stateland in bothOregon

(DepartmentsofParksandRecreation,Transportation)andCalifornia(Departmentof

FishandGame),wheretheyreceivefull protectionfrom eachstates’EndangeredSpecies

Act. Theprimaryprotectionon privateland is providedby section404 oftheClean

WaterAct (CWA), administeredby theU.S. Army CorpsofEngineers.TheCWA’s

definition of“wetland” is broadandmay includemost,if not all, ofthehabitatoccupiedby

westernlily. TheCWA prohibitscertaintypesofwetlandmodificationsunlessan

individualpermitis obtained. Permitsmaybegrantedonly if theproposedactivity does

not jeopardizethecontinuedexistenceoffederallyendangeredorthreatenedspecies.

Althoughwetlandson privatelandsarepartiallyprotected,lily populationson private

wetlandswill not necessarilyremainstableunlessthehabitatsareproperlymanaged.This

would befacilitatedby thedevelopmentofaformal,centralizedlandownercontact

programin Oregon,andthelong-termcontinuationandperhapsexpansionoftheland
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owner contact program already implemented by The Nature Conservancy in California

(Lozier 1987, 1995). 

All non-exempt activities that impact wetlands in California are subject to the

California Environmental Quality Act (CEQA), and therefore must consider western lily. 

Regulatory mechanisms for controlling cranberry development are lacking, and few

permits are required.  There is a need for additional triggers for environmental review.  

For example, all ground-disturbing projects within the five occupied recovery areas

should trigger some level of environmental review by agencies.

E. Other natural or manmade factors affecting its continued existence. 

Probably the most significant long-term threat to the western lily is competitive

exclusion by shrubs and trees.  Heightened competition is a consequence of the rapid and

uninterrupted progression of ecological succession resulting from fire suppression

throughout the latter part of this century.  While heavy cattle grazing may badly damage

populations, some cattle grazing appears to have been a significant factor slowing or

halting succession, and may have helped maintain the western lily at some sites.  The use

of fire by Native Americans may also have been a significant factor in slowing or halting

succession.  For example, in Oregon, there is archeological evidence of habitation by

Native Americans near several western lily sites, and of the regular use of fire,

presumably to clear areas for protection from enemies and to cultivate useful plants.

The species appears not to be able to successfully compete if canopy cover is over

50 percent, or with shrubs over 2 meters (6.5 feet) high (Ballantyne 1980).  Nevertheless,

western lily plants can compete well with at much as 90 percent cover if there is

sufficient lateral exposure to light.  Schultz (1989) suggested that at least 11 populations

(at the time supporting 2 to approximately 1,000 plants each) were stressed from

competition.

Loss of genetic diversity due to inbreeding and/or random genetic drift may be a

serious problem in some populations.  Plants with apparent genetic deformities have been

observed by Schultz (pers. comm., 1996) and Imper (pers. comm., 1996).
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Lossofgeneticvariability is a threatto smallpopulations. Populationsbelow an

effectivesizeof about5,000will generallymaintaininsufficientadaptivegeneticvariability

for long-termevolutionin responseto a changingenvironment,andthosebelow500 will

experienceaccumulationofmildly deleteriousmutationsdueto randomdrift, expression

of inbreedingdepression,andcross-incompatibilitydueto lossofself-incompatibility

alleles(Lande1995). Lynch et al. (1995)showhowpopulationsunder1,000individuals

(Nel 00) arevulnerableto “mutationalmeltdown” on time scalesofapproximately100

generations.Theyalsosuggestthatthisnumberis toolow andthatpopulationsshouldbe

maintainedat higherlevels. All thesethreatswill be nearlyeliminatedif populationscan

be maintainedat effectivesizes(Ne) exceedingafew thousandor acensussizeoftensof

thousands.Largepopulationsin spatiallycomplexhabitatswill alsobewell protected

from mostsourcesofenvironmentalstochasticity,suchasmammalgrazing.

In thepast,populationsofwesternlily werecertainlyhighly clumpedandmay

oftenhavecontainedfewerthanafew hundredadults. However,a largereffectivesize

mostlikely prevailedasaresultofmoderategeneflow amongpopulations(presumably

due to seedtransportinternallyby deer,andpossiblypollentransportedby

hummingbirds),whichwereundoubtedlymoreabundantandlessisolatedfrom eachother

thanatpresent.

ConservationMeasures

The endangermentof thewesternlily has beenrecognizedfor a long time. Much

hasbeenandis being done to recoverthe speciesalready by public agencies,and private

organizationsandindividuals.

In California, privateindividuals,in conjunctionwith Humboldt StateUniversity

andtheCaliforniaDepartmentofFishandGame,havehad aformalmanagementplanin

placesince1987 for the TableBluff site(Imperet al. 1987). Sincethattime, considerable

work hasbeendoneto recoverthewesternlily attheTableBluff EcologicalReservesite

andan extensiveyearlymonitoringrecordhasbeengeneratedat this site(Imperet al.
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1988-1995)andthethreenearbysites on privateland(Johnsonsite,Imper 1987a-1994a;

Barry Site, Imper 1988b-1994b,and Christensensite: Imper1988c, 1989c;McRaeand

Imper 1990and 1993-4,McRae1991-2). In additionto relativelypassivemeasures(such

asfencingto excludecattle)variousformsof experimentalhabitatmanipulationhavebeen

attempted,andanexperimentalreintroductionprogramhasbeenestablishedfor the Table

Bluff EcologicalReserve(ImperandSawyer1994b). Additional experimentalhabitat

manipulationandmonitoringstudies,facilitatedby TheNatureConservancy,havebeen

conductedon threeprivateholdingsin thevicinity of HumboldtBay — theBarry,

Christensen,andJohnsonsites(Imper 1 994a,Imper 1 994b,and McRaeandImper 1994).

In Oregon,TheNatureConservancyhasbeenmonitoringa smallpopulationat

BastendorffBog since1985, andin 1994 initiated experimentalmanualvegetation

removalin anattemptto reverseawell documenteddeclinein populationsize(Salzer

1994). TheBerry BotanicGardenhasafew collectionsofwesternlily seedin theSeed

Bankfor RareandEndangeredPlantsofthePacific Northwest. Thecollectionsarebiased

towardpopulationsnearthenorthernandsouthernlimits oftherange. Thereis alsoa

seedlingbankprojectat HumboldtBay(ImperandSawyer1994b).

This recoveryplanhastakenadvantageofthe ongoingwork, and attemptsto

supportandbuild on it, ratherthanstartfrom thebeginningorreplaceit altogether.

RecoveryStrategy

Therecoverystrategyhasthreemaincomponents.Theprimarycomponentis on-

siteprotectionandenhancementofnaturalpopulations. This is supportedby an off-site

programofseedbankingandexperimentalpopulationreintroductionandenhancement,

intendedas“bet hedging”measuresto createmoremanagementoptionsin thefuture.

Thefinal componentoftherecoverystrategyis public outreachto inform thepublic about

theplight ofthewesternlily, why it is endangered,andwhatcanandis beingdoneto

recoverit. This shouldencouragepublicparticipationin variousaspectsofrecovery.
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H. RECOVERY.

Objective

Thegoalofthis planis to stabilizeandprotectexistingoccupiedsitesasviable

populationssothatthe speciescanbereclassifiedasa threatenedspecies,andupcoming

revisionswill set delistingcriteriasothatthespeciescaneventuallybe delisted(Figure2,

Tasks172 and 191).

Criteria for reclassificationto threatenedstatus: the westernlily can be reclassified

whenat least20 populations(eachequivalentto a singlemanagementarea,described

later) distributedamongthesix recoveryzonesthatspanthe knownrangeofthespecies

areprotectedandmanagedto assuretheirlong-termsurvival. Thedistributionof these20

populationsshallbe threein zone1, five in zone2, andfour in zones4, 5, and6. If

possible,morepopulationsshouldalsobeprotected.Thepurposeofprotectingthis many

populationsthroughoutthespecies’rangeis to conserveat leastthe majority ofwhatis

left ofthe species’geneticdiversitythat is distributedin anincompletelyunderstood,but

apparentlycomplexclinal fashionacrossthespecies’largelynorth-southrange.

For thepurposesofthis plan, aviablepopulationincludesa stableorgrowing

populationofat least1,000plants,on averageduring anythreeconsecutiveyears,that

flower, andenoughotherindividualsappropriatelydistributedamongsmallersizeclasses

for the populationstructureto be self-sustaining.Forthepurposesofthis recovery

objective,a flowering plantis an individualthat producesaflower, but doesnot

necessarilyproduceseeds.Long-termdemographicstudieson severalfocal populations

will benecessaryto determineanadequatestagestructurefor populationviability (Pavlik

1994). Thefigure of 1,000flowering plantsis derivedfrom recentwork by Lande(1995)

andLynch et al. (1995). While this is clearlyan ambitiousgoal, thesepopulationsizesare

probablynothigh enoughto conservethe long termevolutionaryviability of populations,

and thus,mayneedto be increasedto de-list thespecies.

Protectedhabitatis habitatthat is being activelymanagedandprotectedin
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perpetuitywith westernlily maintenanceandenhancementastheprimarygoal. This

includesongoingactivemanagementto eliminatethethreatfrom woodyinvasion.

Narrative:

1. On siteconservation: the heart of recovery.

On-site (in situ) conservationis theheartofrecovery. This recoveryplan

augmentsin situ effortswith off-site (exsitu) methods,andwith public outreach.Until

specificsitesareselectedfor accomplishingrecovery,protectionshouldbe affordedto as

manysitesaspossible.

11. Locate all known sites.

Thepurposeof this taskis to assembleall availableinformationnecessary

to makeinformeddecisionsaboutwhichpopulationscanor cannotcontributeto

therecoveryofthe species.This taskcan,inpart, be conductedconcurrentlywith

task 181, which initiatessitemanagementwith initial assessmentof populationsize

andthreats,and examinationofareassuitedfor populationexpansion.

Muchhasbeendoneto accomplishthis task,butnot all available

informationhasbeenassembledinto any onedocumentor database. Theprimary

repositoriesofthis informationaretheHeritageprogramsin Californiaand

Oregon. However,thesedo not includeall extantorextirpatedpopulations

(including herbariumrecords)listedby Schultz(1989),who in turn doesnot

includeall populationsin theHeritagedatabases.

All availableinformationaboutall knownextantandextirpatedpopulations

should be assembledfor the Service’sOregonStateOffice andtheOregonand

CaliforniaHeritagePrograms.Ownershipof all populationlocalitiesshouldbe

established,especiallyfor thosepopulationsthatmight involve morethanone

owner. Foreachpopulation,ascertaincurrentlandmanagementobjectivesand

any plannedor likely activity thatmight harmwesternlily. Ascertainwillingnessof

landowners/managersto participatein recoveryofwesternlily.
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A summaryofthecurrentunderstandingofknownsites, theirpopulationsize and

ownershipis foundin Table 1 (seealsoFigure 1).

12. Locate new sites.

Thenarrowrangeofthewesternlily appearsto be well defined. It is in an

areathat hasbeenrelativelywell-exploredbotanically. Thewesternlily is avery

showyspeciesthathaslong receivedconsiderableattentionfrom academicand

horticulturalaudiences.However,thewesternlily is very difficult to find andto

identify, exceptfor ashortperiodin JuneandJulywhentheplant is in flower.

Sincemanyoftheknownpopulationsarevery smalland areat sitesthathave

becomeincreasinglydenselyvegetated,searchescanbe conductedsuccessfully

only whenthewesternlily is flowering. For thesereasons,it is probablethat not

all populationshavebeenfound. Locationsto thenorth andsouthoftheknown

rangeshouldbe investigated.

121. Characterize habitats of existingsites.

To facilitatethe searchfor newpopulationsandsuitable

unoccupiedhabitatandto aid in restorationofexistingpopulations,the

habitatofall knownpopulationsshouldbecharacterized.This description

shouldincludegatheringinformationon currentvegetativecomposition,

andphysicalattributesofthesitessuchaselevation,aspect,slope,and

especiallysoil types. To thedegreepossible,hydrologicalaspectsofeach

siteshouldbe characterizedaswell.

122. Identify potential habitat.

Useinformationfrom Task 121 on characterizationof existing

habitatsto identify areasthat arepotentiallysuitablefor thewesternlily,

using soil mapsand aerialphotographs,in combinationwith information

from peoplewhoknowthelocal area. TheareabetweenBandonandCape

Blancoappearshistorically(45-55yearsago)to havehadthegreatest

concentrationofthespeciesin Oregon(Ballantyne1980)andis thusan
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areaparticularlylikely to supportadditionalpopulations. This areais also

importantbecauseit hasalargeamountof potentiallysuitablehabitat

(basedonpresentvegetationandsoils), andalsois currentlyunderintense

developmentpressure.Otherareasneedingadditionalsurveyefforts are

low valley wetlandsbetweenOrick andPrairieLagoonin California that

might containasyet undiscoveredwesternlily sites,andthe areasouthof

thecurrentsouthernendoftherange. For example,geologicalmaps

suggestsuitablesoil might be foundnearthemouthoftheMattole River.

123. Searchfor additional sitesand potential habitat.

A systematicsearchfor newpopulationsandsuitableunoccupied

habitatwithin thepotentialhabitatareasidentifiedin Task122 shouldbe

implementedandwell documented.Documentationshouldincludethe

criteriausedto identify searchareas,a recordoftheareassearchedboth

successfullyandunsuccessfully,andsearchdates. Theinformationshould

bemadeavailableto theService.

13. Determinepatternsof geneticdiversity.

Morphologicalandphenologicalstudiesstronglyimply a complexpattern

ofgeneticdiversitywithin andamongpopulationsalonganorth-southdine

(Schultz1989,andunpublisheddata). However,no molecularorquantitative

geneticdataareavailableto quantify thedistributionof geneticdiversitywithin and

amongpopulations. A comprehensivestudy to characterizethe amountand

patternsofgeneticdiversitywithin andamongpopulationsshouldbe conducted.

14. Prioritize recovery populations.

Unlesssearchesfor c~new~~populationsproveunexpectedlysuccessful,no

westernlily populationswith substantialnumbersof individuals,or thepotentialto

supportthem,canbe spared.All thepopulationsdiscussedin Appendix 1 (page

56)areimportant. Criteriausedto prioritizepopulationsfor recoveryshould

include, butnot necessarilybe limited to thefollowing: currentpopulationsize
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and stagestructure,landownership,surroundinglanduse,sitehydrology,

successionalstatus,potentialfor expansionofsuitablehabitat,andreintroduction

and augmentationpotential. Thelasttwo criteriaareespeciallyimportantfor

smallerpopulationsthatwill probablyrequiresomeform ofdemographic

interventionto achievepopulationsizesnecessaryfor downlisting.

Usingall availableinformation,therecoverysitesshouldbeprioritized, in

consultationandconcurrencewith privatelandowners,andtheappropriatestate

andfederalagencies.Theseshall include,but arenot necessarilylimited to The

NatureConservancyandotherprivatelandowners,theOregonDepartmentsof

Agriculture,Transportation,andParksandRecreation,theCaliforniaDepartment

ofFishandGame,U.S. BureauofLandManagement,U.S. Army Corpsof

Engineers,alongwith local governmentssuchascountiesor citiesthat aredirectly

affected.

15. Delineateboundariesof managementareas.

Oncerecoverytask 14 hasbeenaccomplished,managementareasneedto

be established.This entailsdelineatingtheboundaries,and securingthehabitat

within them. Figure 1 showsthegenerallocationsoftheknownextantsites. A

managementareais aspecificgeographicareathathasbeendelineatedonamap

with boundariesthat includeall thenecessaryhabitatandplantsto sustainaviable

population. In someareas,suchasaroundBlacklockPoint in Oregon,severalto

manysmall sitesarerecognizedandarecurrentlytrackedseparatelyby the

HeritageProgiam. Suchalocalizedconstellationofsitesmaycompriseasingle

managementarea. If so, specialattentionwill needto bepaidto thedemographic

and geneticimplicationsof dispersed(meta-)populationstructure.

Theboundariesofmanagementareasselectedfor recoveryshouldbe

delineatedona mapor aerialphotographoftheappropriatescaleto clearly

identify thegeographicalareato be managedfortherecoveryofthewesternlily.

Sufficienthabitatand supportingareasurroundingeachpopulationshouldbe
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includedin eachmanagementarea. Possiblecriteriafor delineatingmanagement

areasincludenot only areaswith populationsandappropriatehabitat,but also

adjoiningareasthat might be hydrologicallyimportantto thehabitats,andother

factorsfoundto be importantat eachsite,

16. Securedelineatedmanagementareas.

For a managementarea to contribute towardrecovery,legally binding

arrangementsmust be madeto assurethat the land, public or private, will be

managedperpetuallyfor thebenefitofwesternlily. Oncethemanagementareas

havebeendelineatedandagreedupon,the landownersshouldexamine

managementoptionsto administrativelyprotecteacharea(Lozier 1987, 1995).

Only two westernlily plantsoccuron federalland. Muchof thehabitatis owned

andmanagedby thestatesofOregonandCalifornia,ortheirsubdivisions.

However,significantnumbersof individualsandpopulationsareon privateland.

If privateownersarenot interestedin enteringinto conservationagreementsto

protectpopulationsdeemednecessaryfor recovery,anattemptshouldbe madeto

providepositiveincentivesfor themto do so, orto acquiresitesfromwilling

sellersat negotiatedpricesby state,federal,or privateconservationgroupswho

would protectandmanagethem.

17. Conductresearchon ways to reducethreats.

Researchis neededto find waysto reducethemostseriousthreats.

171. Conduct researchon vegetationcontrol methods.

Westernlily appearsto be a stress-tolerant,competitivelyinferior

speciesdependenton transitory,earlysuccessionalconditions. At eachsite

within its currentdistribution,successionwould eventuallyeliminatethe

speciesin theabsenceofsporadicintervention.Prior to European

colonizationandlanddevelopment,the lily mostlikely survivedasa
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metapopulation’in whichthe rateofpopulationextirpationwasbalanced

by therateofcolonizationofopenwetlandsnewly createdby fires, dune

movement,or animalactivity. Burning by NativeAmericansmayalsohave

beena significantfactor,at leastfor somepopulations. Fire controland

dunestabilizationhavepreventedthecreationofnewhabitatandmostpre-

existinghabitathasbeen,orwill soonbe developed.Thelily cannotbe

expectedto naturallycolonizenewhabitat,andmaintainingthespeciesin

naturewill be virtually impossiblewithout apermanentprogramof regular

vegetationcontrol at eachpopulationsite.

A majorresearchneedis to review ofthefeasibility and efficacyof

options,materials,andmethodsfor vegetationcontrol. Thereviewshould

focuson theuseoffire, controlledcattlegrazing,andmanualvegetation

removal. Thebestmanagementapproachat a sitewill dependonthe rate

ofvegetationencroachment,the stageofsuccession,thelife form (e.g.,

tree,shrub)ofthe speciesto be controlledorremoved,thesize and

ownershipofthesite, andthetypeanddensityofneighboring

developments.

Becausemanualvegetationremovalwill beamajorandwidespread

managementtool, theeffectsofdifferent patternsofmanualvegetation

removalshouldbe comparedwith carefulexperiments(Saizer1994). For

example,investigationsshoulddeterminewhetherrepeatedcutting ofsome

shrubspeciesat aconsistentheightmayleadto athick hedge,which could

shadeout small lily plants,orwhethercutting shrubsat groundheightmay

decreasethestructuralsupportfor the lilies and encourageotherplant

communitytypesto develop. At thevery least,experimentsareneededto

examinetheeffectsofheightofcutting andselectionofplantsto cut.

1Rougbly,agroupofpopulationsthatexchangegenesat leastoccasionally.Overa longperiod

oftime, local populationsarefoundedandgo extinctwhile a metapopulationpersists.
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Vegetationremovalcanhavenegativeeffects,including:

• invasionofintroducedspecies,suchasHolcuslanatus(velvet grass)

especiallyat TableBluff, California; Ulex europaea(gorse)in theBandon

area;andRubusdiscolor (Himalayanblackberry)everywhere,

• expansionby native, competitivelysuperiorcolonists(suchasSpiraea

douglasii andRubusursinus(Californiablackberry),

• alterationof theheatand moistureregime,whichat manysitesmaycause

temporaryheatshocktojuvenileplants;and

• increasedaccessibilityto deer,elk, and humans.

A combinedprogramofvegetationcontrolanddeerexclusionor

redirectionmight benecessaryat mostsites.

Prescribedburningis anaturalandpotentially labor-savingoption

whereit canbe employed. Burning canbe an effectivemeansofclearing

low woodyvegetation(including small trees)andmaintainingearly

successionalvegetation.However,it maynotbe effectiveorfeasiblein

eliminatingcanopytrees,dueto thedifficulty ofmaintainingacanopyfire

in sparseforest,andthe difficulty ofregulatingits burnrateandmovement

in a closedforest. Burning alsomaynot befeasiblein someyearsandin

somehabitatsthat retainahigh vegetationmoisturecontentlate in the

season.Theuseof fire asa managementtool dependson havingburn

plansin placethat canbeusedon shortnoticeasconditionspermit. Sites

currentlywith sparseforestmaybe managedwith acombinationof

understoryburning(everyfive years)andgirdling ofall overstorytrees

(onetime only). Denselyforestedsites,however,will be extremely

difficult to manage,thusemphasizingtheneedfor aggressivevegetation

controlprior to this stage. Girdling oftreesin a closedforestwill have

only small immediateeffects,sincethedensebranchgrowthwill continue

to shadetheunderstoryevenin the absenceoffoliage. Suchsiteswill
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requireremovaloflimbs andtheirdisposaloffsite. In adenseforestthis

amountsto theslow, manualremovalofan enormousvolumeofwoody

debris. This materialshould notbe allowedto accumulatein lily habitat,

sinceit would impair reproductionandprovidesafesitesfor aggressive

competitorssuchasRubusdiscolor andRubusursinus,andperhapsalso

for small herbivorousmammals.

172. Conductgeneticstudiesfor site management.

Conductgeneticand ecologicalstudiessuchthat theamountand

patternofgeneticdiversitywithin thespeciescanbe determined,andthe

effectivepopulationsizesof different managementareascanbe estimated.

Thesedataareneededto assureappropriategeneticmanagementwith

respectto sitemanagementandpopulationaugmentationand

reintroduction(task2).

173. Conductresearchon theeffectsofsmall and large mammal

grazing.

As explainedin thebackgroundsection,herbivoryby deer,andto

someextentby cattle,appearsimportant. Yet it is not appropriateto

simply attemptto fenceout deerandremovecattle. In particular,nearlyall

remainingsiteswherethe lily occurshavelong historiesof grazing.

Observationofherbivoryshouldbepartofdemographicstudiesand

monitoringof theeffectsofvegetationmanagement.

174. Conduct researchon insect herbivory and measuresto control

microbial rot.

Insectherbivory andmicrobialrot appearto be relatively

uncommonandepisodic,but couldincreaseaspopulationsrecoverandlily
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densitiesincrease.Effective controlmeasuresfor thesethreatsneed

investigationso theymaybe immediatelyavailablein casesof sudden

infestations.Monitoringprogramsshouldincludemonitoringof disease

outbreaksto seewhetherthereis geographicalvariationin resistance.

Strongresistanceto fungalandbacterialinfectionis necessaryfor any plant

with permanentundergroundstoragestructures,andit is possiblethatthere

maybe geographicalvariationin geneticresistanceto pathogensdueto

geographicalvariationin speciesofpathogensandin resultingnatural

selectionofgeneticallelesfor diseaseresistance.

18. Managesitesto stabilizeand/orenhancewesternlily, utilizing site-

specific plans.

Managementplanningandimplementationis alreadyproceedingat some

protectedsites(seeAppendix1). Using all availableinformation,includingwhat

becomesavailablefrom research(tasks171 to 174), sitespecificmanagement

plansmustbe developedfor eachofthe 20 managementareasdelineatedin task

15. Populationenhancementwill involve activeand adaptivemanagementof

populationsandtheir habitats.Althoughgeneralandspecificsuggestionscanbe

made,stabilizingandenhancingpopulationsis a population-specificactivity

contingenton existingconditionsthat changeovertime. Wherepossibleand

prudent,all significantmanagementactivity shouldbeconductedasformal

scientificexperiments,with specifichypothesesto be tested,andsufficientand

appropriatemonitoringdatagatheredbeforeandaftertreatmentto evaluatethe

effects,if any, ofthemanagementaction (Pavlik 1994, 1995). In thisway, the

mosteffectivemeasurescanbefoundanddeleteriousactionscanbe discontinued.

Thefirst goalof sitemanagementis to enhancethehabitatso theexisting

populationwill naturallyincrease. At somefuturetime, reintroductionsor

augmentationmaybe foundto be prudentatsomemanagementareas.
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181. Characterizeexistingconditions.

In general,enhancementbeginsby making an initial assessmentof

populationsizeandstage-structure,and ofspecificthreatsto that

population. Eachpopulationis probablyultimatelylimited by soil condi-

tions (e.g.,restrictedto soils with aslowly permeableclay layerin coastal

scrubhabitat,oraniron hardpanon Blacklocksoil). Work on expansion

ofpopulationsmustbeginwith surveyingthesoil conditionsandpotential

habitatboundariesat eachsite,aswell asidentifying areasto clear

vegetationoutsidethe limits ofthecurrentlily population.

182. Developsitehistory.

Detailedsitehistoriesfor all managementareas,andall other

knownsitesif possible,will help in developingsitespecificplansto reduce

competition(Salzer1994). Fire frequencycanbe inferredfrom fire scars

on trees,andpossiblycharcoalremains,andfor manysitesaerial

photographichistoriesmayextendbackfor halfa centuryormore. Early

cadastralsurveysfrom themid to late 1 800sincludedmapsshowingprairie

andforestboundaries.Thereis archeologicalevidencefor regularburning

alongthesouthcoastofOregon,by NativeAmericans,in areascurrently

occupiedby westernlily (ST. Schultz,in litt., 1994).

183. Controlwoodyvegetation.

Thebasicmanagementrequiredatnearlyall sitesis thesame,

namelythetimely andrepeatedremovalof all treesanddensetall shrubs.

Sincethelaborrequiredfor treeremovalandits negativesideeffects

increaseexponentiallywith ageofthetrees,theirremovalis strongly

recommendedfrom nearlyall sitesasearly aspossible,andshouldbe

repeatedapproximatelyeveryfive years,ormorefrequentlyif convenient.

If performedat thisrate,the laborwill be minimal. Loggingorclearing

with heavymachineryis notanoptiondueto the likelihoodofintolerable
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soil compaction(in any case,largerold trees,suchasthe90-year-oldstand

at TableBluff EcologicalReservemaybebeneficialto westernlily by

slowing successionwhile still allowing the lily to flower. Suchconditions

mayalsofavor thesurvivalofjuveniles).

Sincerecoveryofthewesternlily requiresan increasein the total

populationby at leastan orderofmagnitude,eachsiteshouldbe managed

not only to protect,but alsoto expandthe existingpopulation.

184. Developaugmentationplan.

If populationscanbebroughtto largeeffectivesizesthroughsite

managementover thenextdecade,measuresfor geneticimprovementwill

likely be unnecessaryexceptin the smallest,most endangeredpopulations

(e.g.,thosewhosefecunditymight dropto nearzerodueto fixation of

incompatibility alleles). Sincerecoveryofpopulationsto largeeffective

sizesis in factlikely to be slow, transferof pollen, seed,or seedlings

betweenadjacentpopulationswill probablybeneeded.Theresultinggene

flow would reducethelevel ofinbreedingwithin populations,increase

meanheterozygosity,andmaintainagreatermeannumberof allelesper

locus,thusreducingtheprobability offixation ofdeleteriousor

incompatiblealleles. Transfer,however,shouldoccurbetweenneighboring

populationsonly, sothatbreakdownof population-specific,andpossibly

adaptivegenecomplexescanbe minimized. Explicit recordsshouldbe

keptandprovidedto theService. An explicit geneticmanagementplanis

neededto guidetransferof geneticmaterialbetweenpopulations.

185. Developgrazingplansfor sitesutilized by livestock.

At sitescurrentlygrazedby cattle,prudentmanagementis probably

to continuewith grazingwhile monitoringits effectsto allow grazingwith

minimalnegativeeffectson the lily. It might be beneficialto suspend
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grazing,whenpracticable,duringthe lily flowering andfruiting season.

186. Developplansto reducethreatsfrom deer,insects,anddisease.

Thevery smallsizesofsomepopulationsandtheapparent

abundanceof deermaymakeanti-deermanagementmeasuresnecessary.

Similarly, insectpredationandfungal infectionshavebeenobservedas

problems. Controlmeasuresshouldbedevelopedaspartofsite-specific

managementplansonly aftermonitoringdemonstratestheexistenceofa

problem.

19. Evaluate Status and Trends.

All managementactionsshouldbemonitoredand changesin management

directionmade,whennecessary(Pavlik 1994, 1996). Populationstatusandtrends

shouldbe trackedby aunified andstandardized,if notcentralized,monitoring

programthat gathersannualinformationon total numbersandvital rates.

Particularlyimportantdata,suchasthetotal adultpopulationandreproductive

effort, shouldbe obtainedfor all sites(wherelandownerallows) during each

flowering season.Additional data,suchastotal survivingfruit set,ratesof

seedlingrecruitment,total population, stage-orage-specificsurvivalrates,and

the intervalbetweenseedlingestablishmentand somewhatlargerjuvenile size

classesshouldbe obtainedfor somekey sites(e.g., TableBluff andBastendorff

Bogwherevegetationmanagementis ongoing).

191. Conduct demographystudies.

To provideinsightsintowhat life historystagesmostlimit

populationgrowth, andhowbestto facilitaterapidpopulationgrowth,

demographicstudiesshouldbeconductedona smallnumberof

populationsselectedto representdifferent partsoftherange,anddifferent

ecologicalcircumstances(Pavlik 1994). Comparativedemographicstudies

arealsocalledfor in caseswheremajorhabitatmanipulationis instituted.
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In arecentreviewofa largenumberofrecoveryplansfor plants,a

groupof academicbotanistsarguedstronglythat demographicstudiesare

necessaryto accuratelyassesspopulationtrendsandtheunderlying

biologicalbases,and shouldform a centralpartof anyrecoveryeffort

(Schemskeet al. 1994). Suchstudiesare,however,extremelytime

consumingto conduct,andthereliability offuturepopulationgrowth

projectionsis limited to thedegreethatthetime intervalstudiedis

representativeoffutureenvironmentalconditions. Giventhat many

westernlily populationsarein densevegetation,suchstudiescould

probablynotbe conductedat somesiteswithoutseriousrisk ofdisturbing

thepopulationsbeingstudied.

192. Developand implement monitoring protocols.

Lessresource-intensivemonitoringmethodsthanformal

demographicstudieswill be requiredfor themajority ofpopulations.For

monitoringto bemostvaluable,therehaveto be clearmanagement

objectivestowardwhich explicit monitoringobjectivescanbe generated,

andmonitoringplanscreated(Pavlik 1994, 1996). Themostbasic

managementobjectivesareto knowif andwhenthepopulationsize

requirementsfor dowulistinghavebeenmet, orwhetherapopulationis

decliningsothattimely andappropriateactionscanbetaken. To answer

thequestionofwhetherthereareenoughpopulationsofsufficient size,

which arestableor increasing,it will benecessaryto havereliable

informationon populationsizesandtrends(Pavlik 1994). Monitoring is

importantnot only to establishpopulationsizes,it canalsoprovidecritical

informationabouthow variousmanagementactionsaffect population

growthand structure.

To comparedifferent populations,asinglerange-widewesternlily

monitoringprotocolmust be adoptedso thatthe datausedto trackthe
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statusofwesternlily recoveryarebothmeaningfulin themselves,and

comparableacrosspopulations. A draftmodelingprotocoldevelopedby

Imperin 1985(Appendix2) hasbeenusedon sevenpopulationsin

Californiaandat leastsix populationsin Oregonsince1994.

Briefly, Imper’s protocoldescribesahierarchicalarrayoffive

monitoringlevels,with six additionaloptionsdescribed(Appendix2).

Imper’s protocolalsoincludesa descriptionofmethodsandanoffer of

initial training. Themonitoring levelsarebrokeninto two maingroups

dependingon landaccessibility. If land is not accessibleto monitoring

parties,theonly methodavailableis simple observationfrom adjacent

public orotherlandwherepermissionfor accesshasbeengranted.Where

landownerpermissionfor accessis available,themonitoringlevelsare

additive. Themostbasicis to completeaflowering plant census.Thenext

level is to establishafixed baselineandgrid sufficientto mapflowering

lilies andestablishthe outerlimits ofthepopulation. If resourcespermit,a

completepopulationcensuscanbe added,with informationrecordedon

additionalparameterssuchasflower number,plant heightand soon.

Finally, vegetationmonitoringmaybecombinedwith any oftheabove

mentionedlevelsof monitoring. Additional monitoringoptionsinclude

gatheringinformationongrazingimpacts,fruit censusin Septemberor

October,conductingsystematicsearchesfor newplants,plantingaportion

ofthe seedin suitablehabitats,andfinally monitoringdepthto thewater

tablewith piezometers.Otherenvironmentalmonitoringis alsodescribed.

TheServiceshouldevaluateImper’s protocolandworkwith it to

establisha singleprotocolfor obtainingdataonpopulationsizeandtrends

that arenecessaryto evaluatethe statusofthespeciesandthecourseof

recovery. The Serviceshouldsetmanagementandmonitoringobjectives.

Themostobviousmanagementobjectivesareto maintainstableorgrowing

populationsofplantsin eachmanagementarea. In orderto knowwhether
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this objectivehasbeenreachedat eachmanagementarea,annualcensus

figures shouldbe obtainedif feasible. Whenpopulationsbecomelargeorif

habitatbecomesexcessivelycomplex,lily censusesareno longerfeasible.

In thatcase,a samplingplanfor largepopulationsshouldbeadoptedthat

will provideaprotocolfor monitoring, includingstandardsfor the

probabilityofdetectinga levelof changein densityofwesternlily between

anytwo years,with theunderstandingthat thereis someprobabilityof

detectinga change,whennonein factoccurred.

To aidin theevaluationof anyexperimentalmanipulationof

westernlily populationsortheirhabitat,monitoringshouldbeginbeforethe

disturbanceis created.

2. Off-site conservation.

It is importantto collectandbankseedsto usefor augmentationorreintroductions

in thefutureshouldtheybecomenecessaryin caselocal populationsareseverelydepleted

or extirpated.Thetime to collectseedandlearnhow to useit to establishor augment

populationsis while donorpopulationscanstill sustainthecollectingpressurewithout

unduly harmingtheir survivalprospects,andbeforethe samplesareneeded.

21. Bank seeds.

Geneticallyrepresentativeseedsamplesmustbe collectedfrom asmany

populationsaspossible,in away that doesnot significantly reducetheviability of

donorpopulationsin theshort-term. Thesamplesshouldbe maintainedat an

establishedseedbankin accordancewith establishedstandards.To reducethe

chanceofcatastrophicloss,a subsampleofseedsfrom eachpopulationshouldbe

maintainedat a secondsuchinstitution.

TheBerry BotanicGardenSeedBankfor RareandEndangeredPlantsof

thePacificNorthwest(Portland,Oregon)currentlyhaswesternlily seedcollected

from a smallnumberofpopulations,mostly from nearthenorthernandsouthern

limits ofthespeciesrange. Geneticallyrepresentativeseedsamplesshouldbe
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obtainedfrom all knownpopulations. TheCenterfor PlantConservation’s

GeneticSamplingGuidelinesfor ConservationCollectionsofEndangeredPlants

(Centerfor PlantConservation1991)canbeusedasapreliminaryguideto what

constitutesaminimumcollection, Additional collectionmustbe donesothat all

extantpopulationshaveadequatematerialstoredin theBerryBotanic Garden

SeedBank.

22. Conduct reintroduction and augmentationstudies.

Recoverymustfocusprimarily on protectionandmanagementofexisting

naturalpopulationsfor their demographicvigor andgeneticintegrity. However,

sincefull recoveryofthespeciesmaybevery difficult to achievecompletelyby

naturalexpansionofexistingpopulationson-site,reintroductionoraugmentation

ofpopulationsmaybe essential. Also, becausetheyaresmall, somepopulations

facea significantrisk of randomextirpation. By establishingor augmenting

populationsdifferingin sizeand stage-structure,it maybepossibleto increasethe

rateofpopulationgrowthand geneticdiversityto thepoint where populationsand

metapopulationscanbe consideredviable (Guerrant1996). Reintroduced

populationsmayhaveconsiderablevalueasexperimentalsurrogatesfrom which

wecanlearnhow to managenaturalpopulations,ashasbeendemonstratedby

Pavlik (1995). It is prudentto learnhow to reintroduceandaugmentpopulations

beforeanindisputableneedarises.

Reintroductionis an emergingdiscipline,andassuchtheaccompanying

terminologyandrationalefor its appropriateusearenot yetwell established.

Thereare,however,two newbooksthat dealwith variousaspectsof

reintroduction(BowlesandWhelan1994,Falk et al. 1996). As theyareusedin

this plan(asopposedto thosebooks),thetermsreintroductionandaugmentation

aredefinedasfollows: Reintroductionrefersto theattemptto establishanew

populationwhereonedoesnot currentlyexist;Augmentationrefersto the attempt

to increasethe sizeofan extantpopulation,by additionof individuals. Criteriato
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aid in thedecisionofwhenandwheretheuseofreintroduction,in thebroadsense,

might beappropriatehavebeenreviewedand organizedby Falk et al. (1996).

Currently,therearetwo ongoingefforts to learnhow to establish

populationsfrom seedsamplestaking placenearthenorthernandsouthernlimits

ofthewesternlily’s range. Theyshouldbe encouraged.However,reintroduction

is not awell-establisheddiscipline. Oneofthefewpointsof consensusat a 1993

conferenceon reintroductionsponsoredby theCenterfor PlantConservation,is

that reintroductionis necessarilyexperimental,andthat short-,and especiallylong-

termsuccess,is far from assured(Falk et al. 1996). Consequently,reintroduced

populationsarenot to “count” towardspeciesrecoveryuntil scientificconsensus

suggeststhat reintroducedpopulationsare,in general,viable,andmonitoringor

demographicstudiesshowthesepopulationsin particularto be viable. Pavlik

(1996)suggestedaframeworkfor evaluatingsuccessofreintroductionthat

involvesthreebasicareas:number,extent,andresilienceofthereintroduced

population. Thus,beforeapopulationcanbeconsideredviable, it mustnot only

growin numbersandareacovered,it must alsodemonstrateresilienceto

environmentaldisturbance.Finally, any reintroductionsshouldbeperformedaslo-

cally aspossible,to maximizetheir chancesof success,andto maintainthegene

pool of neighboringnaturalpopulationsaspureaspossible. Thegeneticeffective

populationsizes(Ne) canbeincreasedby artificially augmentinggeneticmigration

throughmanualtransferof pollen, seedor small plantsamongadjacent

populations.

Suitableregionsfor reintroductionneedto be surveyedin bothOregonand

California. In Oregon,theNew RiverAreaofEnvironmentalConcern(Bureauof

LandManagement)andneighboringpublic areas(suchasBandonandFlorasLake

StateParks)offer someareasofapparentlyoptimalearly-successionalwetland

habitat,aswell aslargerareasof late-successionalbut reclaimablewetlandhabitat

which arelikely idealfor thereintroductionofthe lily. Othersuitablesitesoccur

on theElk RivermarineterracebetweenCapesAragoandBlanco,butmostareon
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privateland.

3. Conductand encouragepublic outreach.

Westernlily is protectedon privatelandmoreby beingawetlandsplant thanit is

by beingendangered(seepage17). It is importantfor membersof thepublic to

understandtherolesofboththeCleanWaterAct andtheEndangeredSpeciesAct. The

Serviceshouldusewhatevermeansareat its disposalto inform thepublic aboutthestatus

ofthewesternlily andtheneedfor conservationand stewardshipofecosystemsandnative

species. In additionto providinginformationto thegeneralpublic, outreachefforts should

alsofocuson privatelandownerswith populationsofwesternlily on theirproperty.

Conservationagreements,stewardshipagreementsor othervoluntaryarrangementsthat

would facilitatetheprotection,conservationor managementoflily populationsshouldbe

developedfor this importantgroup. Theseagreementscouldbemadedirectlywith the

U.S. FishandWildlife ServiceorthroughtheCaliforniaDepartmentofFishandGame.

Thepotentialrole of local collegesanduniversitiesin providingvegetationmanagement

informationto privatelandownersshould alsobe explored.

Inthis time ofdwindlingresourcesdevotedto endangeredspeciesrecovery(from

analreadylow level), successfulrecoveryofthewesternlily will greatlybenefitfrom the

activeparticipationofwell-meaningmembersofthepublic. Interestedmembersofthe

public cancontributeto therecoveryof westernlily by providingassistancein monitoring

individual populations,andin thesearchfor newpopulations. TheServiceshould

encourageandworkcooperativelywith privategroupsworking to preserveourcommon

heritage,suchastheNativePlantSocietiesin CaliforniaandOregon.

Becauseofits beautyand geographicallocation, thewesternlily offersthe

opportunityto theServiceandotherinterestedpartiesto developarange-widecampaign

wherebyan endangeredplant canbecomea sourceofcivic andregionalpride, andprovide

ameansto increaseappreciationin theuniquecharacteroftheregionit inhabits.

Westernlily recoveryalsoaffordsanopportunityto undertakejoint effortswith

theStateofOregonParksandRecreationDepartmentto developandestablish
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educationaldisplaysfor thepopulationson theirland. Also, brochureson thewesternlily

shouldbe developedfor useby awide varietyof agenciesinvolved in thewesternlily

conservation,includingbut not limited to StateParks,CaliforniaDepartmentofFishand

Game,OregonDepartmentofAgriculture,OregonDepartmentof Transportation,and

TheArmy CorpsofEngineers.

To reducethe amountofincidental“taking” ofplantsandseedsby collectors,lily

bulb producerscouldpropagatethis speciesfor sale. To obtainpermitsto sellbulbsin

interstatecommerce,thenurserieswouldhaveto demonstratethattheirpropagationstock

waslegallyobtained. Thereshouldbe no difficulty obtainingsuchstock. Intrastate

commerceis regulatedby the statesandrequiresno Federalpermits. Theavailability of

legal sourcesshouldbe advertised,perhapsaspartofthecivic programalludedto above.

Making it possiblefor local nurseriesto sellwesternlily plants,andthusderiveeconomic

benefitfrom alocalendangeredspecies,couldhelp reducelocal hostility to the

EndangeredSpeciesAct in general,providemuchneededincometo small local businesses

in the area,aswell asreducingthepressureofcollectorson wild populations. Thereare,

of course,potentialrisksto wild populationsofwesternlily from suchaprogram. For

example,well-meaningpeoplemight releasenon-local,poorlyadaptedgenotypesinto wild

populations,potentiallyreducingthesurvivalprobabilityofthewild populations.

Nevertheless,theseandotherpotentialproblemscouldbe describedin a pamphletto be

given to all who purchasesuchplants. If suchaprogramwereinstituted,it would be

importantfor aninformationalpamphletdescribingthewesternlily, its plight, andits

horticulturalcareto be developedandprovidedwithoutcostto growersto passoutwith

plantssold.

Thenascenteffort to establisharangewide monitoringprotocolandfind

volunteersto monitor specificpopulationsovertheyearsalsooffersan opportunityfor the

Serviceto gatherdataon populationsizeandstatusat minimal cost, and helpbuildbonds

ofcommonpurposewith thepublic. This shouldbe encouraged.
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IMPLEMENTATION SCHEDULE

Theimplementationschedulethatfollows outlinesactionsandestimatedcostsfor

thewesternlily recoveryprogram. It is aguidefor meetingtheobjectivesdiscussedin

PartII ofthis plan. This scheduleindicatestaskpriority, tasknumbers,taskdescriptions,

durationoftasks,the agenciesresponsiblefor committingfunds,andlastly, estimated

costs. Theagenciesresponsiblefor committingfundsarenot,necessarily,theentitiesthat

will actuallycarryout thetasks. Whenmorethanoneagencyis listed astheresponsible

party,an asteriskis usedto identify the leadentity.

Theactionsidentifiedin the implementationschedule,whenaccomplished,should

protecthabitat,stabilizepopulations,andhopefullyleadto delistingof this species.

Monetaryneedsfor all partiesinvolved areidentifiedto reachthis point.

Prioritiesin Column 1 ofthefollowing implementationscheduleareassignedas

follows:

Priority 1 -

Priority 2-

Priority 3 -

An actionthatmustbetakento preventextinctionorto preventthespecies

from decliningirreversibly.

An actionthat mustbetakento preventa significantdeclinein species

population/habitatquality, or someother significantnegativeimpactshort

of extinction.

All otheractionsnecessaryto providefor full recoveryofthe species.
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Keyto Acronymsusedin ImplementationSchedule

BLM - BureauofLandManagement

CDFG - CaliforniaDepartmentof Fish& Game

FWS - U.S. FishandWildlife Service.

ODA - OregonDepartmentofAgriculture

ODOT - OregonDepartmentofTransportation

ODPR - OregonDepartmentofParks& Recreation

ONI{P - OregonNaturalHeritageProgram

ORTNC - OregonChapter,TheNatureConservancy

CATNC - CaliforniaChapter,TheNatureConservancy.Landownercontactprogram.

ND - Not Determinableatthis time

* -LeadAgency
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ImplementationSchedulefor WesternLily RecoveryPlan

Task
Priority No. TaskDescription

1 11 Locateall known sites

DurationResponsibleTotal

(vears’ ~ cost

1 FWS”’ 5

CDFG 5

ODA 5

Costestimates($1,000)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

5

5

5

Locate New Sites
1 121 Characterizehabitatof existing

sites

1 122 IdentiI~rpotentialhabitat

1 123 Searchfor additionalsitesand

potentialhabitat

1 13 Determinepatternsof genetic

diversity

1 14 Prioritizerecoverypopulations

5

5
5

6

3

3

3

6
3

3
3

10 10

10 10

10 10

0.5

0.5

0.5

0.5

I FWS*

CDFG

ODA

I FWS*

CDFG

ODA

BLM

1 FWS*

CDFG

ODA

BLM

2 FWS*

CDFG

ODA

1 FWS*

CDFG

ODA

BLM

5

S

5

6

3

3

3

6

3

3
3

20

20

20

0.5

0.5

0.5

0.5



Task Duration ResponsibleTotal Costestimates($1,000) I
Priority No. TaskDescription (years) party cost 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

ODPR 0.5 0.5

ODOT 0.5 0.5

1 15 Delineateboundariesof
ManagementAreas

1 FWS*

CDFG

ODA

5

5

5

5

5

5

1 16 Securethedelineated 10 FWS*

managementareas ORTNC

CDFG

ND

ND
ND

ND ND ND
ND ND ND

ND ND ND

Conduct Researchon ways to ReduceThreats
2 171 Conductresearchon vegetation 3 FWS*

controlmethods ODA

CDFG

2 172 Conductgeneticstudies 3 FWS*

ODA

CDFG

2 173 Conductresearchoneffectsof 3 FWS*

small& largemammal ODA

herbivory CDFG

2 174 ConductresearchonInsect
herbivory& microbial rot
controlmeasures

3 FWS*

ODA
CDFG

30 10 10 10

30 10 10 10

30 10 10 10

30 10 10 10

30 10 10 10

30 10 10 10

30 10 10 10

30 10 10 10

30 10 10 10

30 10 10 10

30 10 10 10

30 10 10 10



Task

Priority No. TaskDescription

Duration ResponsibleTotal

(years) party

Cost estimates($1,000)

cost 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Managesitesto stabilize and/or enhancelily, utilizing site-specificplans
2 181 Characterizeexisting I FWS”’ ND

conditions ODA ND

ND
ND

BLM ND

CDFG

OHNP

2 182 Developsitehistory

2 183 Controlwoodyvegetation

1 FWS*
ODA

CDFG

CATNC

ODOT

ODPR

ONITIP

ND

ND

ND

ND

ND

ND
ND

ND

ND
ND

ND

ND

ND
ND

FWS*

BLM

CDFG

ODA

ODOT

ODPR

OTNC



Task
Priority No T~kP’~-~”’.’

Duration ResponsibleTotal Costestimates($1,000)

(vears~ nartv cost 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006..J~MdflflVU%Jfl1 ..--——. .--—-. —- - --

2 184 Developaugmentationplan 2 FWS*

BLM

CATNC

CDFG

ODA

ODOT

ODPR

ONHP

2 185 Developgazingplansfor sites 1 FWS
usedby livestock ODA

ONHP
CATNC

ND
ND

ND
ND

ND
ND

ND

ND

ND
ND

ND

ND

2 186 Developplanstoreducethreats I FWS*
from deer,insects,anddisease ODA

CATNC

CDFG

ONHP

ODOT

OTNC

ODPR

BLM

ND

ND
ND

ND

ND

ND

ND

ND

ND
ND

ND

Evaluate Status & Trends
2 191 Conductdemographystudies 10 FWS*

ODA

CDFG

ONHP

100 10 10 10 10 10 10 10

100 10 10 10 10 10 10 10

100 10 10 10 10 10 10 10

100 10 10 10 10 10 10 10

10 10 10

10 10 10

10 10 10

10 10 10

ND ND ND ND

ND ND ND ND
ND



Duration ResponsibleTotal Costestimates($1,000)

cost 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006Priority No. TaskDescription (years) party - -

2 192 Develop&implement 0 FWS* 100 10 10 10 10 10 10 10 10 10 10
mointoring protocols ODA 100 10 10 10 10 10 10 10 10 10 10

CDFG 100 10 10 10 10 10 10 10 10 10 10

ONI-liP

Cost for need 1: On-Site Conservation

100 10 10 10 10 10 10 10 10 10 10

1298 215 215 215 95 110 113 95 80 80 80

2 21 Bankseeds 5 FWS* 5 1 1 1 1 1

Berry 25 5 5 5 5 5
Garden

3 22 Conductreintroduction& ND FWS* ND ND
augmentationstudies ODA ND ND

CDFG ND ND

ONHP

Costfor need2: Off-site conservation

ND ND

6 6 6 6 6 0 0 0 0 0

3 3Publicoutreach 0 FWS

Costfor need3: Publicoutreach

50 5 5 5 5 5 5 5 5 5 5

50 5 5 5 5 5 5 5 5 5 5

Total Cost 1378 226 226 226 106 121 118 100 85 85 85

Task



Appendix 1: Sitespecificthreats and recommendedresponses.

Hauser(Private,StateofOregonDepartmentofTransportation)

Thewetlandconsistsprimarily ofa densestandofSpiraeadouglasii

approximatelytwo metersin height,with associatedLedumglandulosum,Gaultheria
shallon, Rubusursinus,Pteridiumaquilinum,Juncusspp.,Anaphalismargaritacea,

Blechnumspicant, Vacciniumovatum,andencroachingChamaecyparislawsoniana,

Piuscontorta,Piceasitchensis,Salix spp.,Myrica cal4fornica, andCytisusscoparlus.

No Calamagrostisnutkaensisoccursnearthelily, althoughsomeindividualsgrowalong

thehighwayhere. A smallDarlingtonia cal~fornicapopulationwasreportedherein the

past.

Browsingby deeror otherherbivoresappearsto havebeenrareat this siteatleast

in recentyears(dueperhapsto thecloseproximity of aroad), asindicatedby successful

fruit productionby mostadultseachyear,whichtypically produceovertwo (andup to

seven)capsulesperindividual.

Although in thepastmorewidely distributedin this site,westernlily currently

occursalmostentirelyin a small enclavemeasuringroughlyfive by five metersnearthe

southeasternedgeof thewetland,whereSpiraeagrowthis low andsparse.Theareanow

occupiedby the lily populationis lessthan 1/50 ofthetotalwetland.

Theprimarythreathereis naturalsuccession,asindicatedby thedisappearanceof

severaladult lilies from thenorthernportionofthewetlandoverthe lastdecade,caused
probablyby competitionfrom Spzraea.Severaltreeshavealsorecruitedinto thewetland

recently,all ofwhichareundersix metersin height.

Recommendations.This siteshouldbe publicizedwithin theappropriatestate

agenciesasan OregonDepartmentofTransportationSpecialManagementArea. U.S.

101 shouldnot bewidenedhere,or otherwisealteredor its shouldersprayed,mowed,or

ditchedwithout prior consultationwith knowledgeableparties.

Theminimal responseto thethreatofsuccessionshouldbethemanualremoval(1)

ofall conifers,Salix, andMyrica fromtheinterior ofthewetland,and(2) ofall Spiraea

from within five metersofeachadult lily. ThedensestandofPinuscontortabordering
the lily populationon theeastlies on privateland, andshouldremainintactto limit access

to andvisibility ofthepopulation.

Thefull recoveryofthe lily populationandits spreadthroughoutthis wetlandwill

requireremovalofSpiraeaover largeareas,A rangeofoptionsfor thecontrolof this
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speciesshouldbe investigated,includedthefeasibility ofacontrolledburnatthis small

site,whichcould eventuallysupportseveralhundredadults.

Bastendorif(Private,TheNatureConservancy)

In 1860, this sitewasmappedasaprairie that extendedunbrokenfrom Yoakum
Pointwestwardto SunsetBay. This openareawasboundedonthewestandeastby

villages of CoosIndians. In theearlyandmid- 1900stheareawasknownasMusselReef

Bog, namedafterthereefatYoakumPoint. This bog wasvirtuallytreelessprior to 1960,

afterwhich over90%ofthe currentlystandingconifersrecruited. Thereis evidenceof
recentfires in thenorth forestmargin,but the lackofanywoodydebrisin theboginterior

indicatestheabsenceof aforestherefor at leastthe last two centuries.

Secondarysuccessionoverthelast 50 yearshasnearlyeliminatedthepreviousbog
habitatatBastendorif Thecurrentvegetationcommunityis dominatedby dense,often

tall standsof Gaultheriashallon,Myrica cal~fornica,and Vacciniumovatum,with

remnantLedumglandulosum,Sphagnum,Darlingtoniacal(fornica, Xerophyllumtenax,

Gentianascepirum,Vacciniumuliginosum, Tofieldiaglutinosa,andotherspeciesof the

formerbog. In additionto aggressivelyencroachingGaultheriaandMyrica, several
invadingtreespecies(Chamaecyparislawsoniana,Thujaplicata,Piceasitchensis,and

Rhamnuspurshiana)havebegunto closethecanopyalongthemarginsofthebog andin

scatteredplacesin the interior. This successionhasrestrictedtheformerlylargewestern
lily populationhereto afew small remnantenclaves(lessthan1/100 ofthetotal wetland

area)wherecompetingvegetationis low andsparse.Successionhasresultedin adrop in
meannumberof flowersproducedper adult individualfrom 1.2 to 1 from 1985 to 1995.

In additionto competitivestress,browsingby deer,elk andpossibly small

mammalseliminatesroughly 10 percentto >50percentofreproductioneachseason.

Recommendations.Theminimal responseto thesuccessionalthreatis theregular

manualremovalof all abovegroundvegetationwithin theexisting lily enclaves,with the

objectiveofincreasingthecurrentpopulationto theextentallowedby theremaining
habitat(capableofeventuallysupportingprobablynotmorethan 100-200adult plants).

Theinitial clearingperformedherein February1994shouldbe followedby annual
monitoringofthetotal adultpopulation,juvenile recruitmentinto standardizedquadrats

within theclearedareas,therateof encroachmentofcompetingvegetation,andthefre-

quencyofmammalbrowsing. Fencingoptionsfor deercontrol shouldalsobereviewed.

Thefeasibilityof acontrolledburnhereneedsinvestigation;concernsincludethe

proximity of residentialdwellingsalongthewestpropertymargin,theneedto minimize
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humanaccessto andvisibility ofthearea,andthe inclusionof thewetlandwithin atleast

two ownerships,TheNatureConservancyandthe StateofOregon(DepartmentofParks

andRecreation,SunsetBayStatePark). A controlledunderstoryburn,combinedwith

girdling of establishedlargetrees,areprobablytheonly meansofreclaimingthetotal

availablelily habitatat thissite. This shouldallow spreadandincreaseofthecurrent

populationby over an orderofmagnitude. An initial testburnonaportionof the

populationmight provideneededevidenceon theefficacyoffire asamanagementtool in
therecoveryofwesternlily.

Shore Acres (Stateof Oregon)

Westernlily occursin threemajorconcentrationson theflat oceanfrontterrace

southofthecoveat ShoreAcresStatePark. This terracewasloggedandthenusedto
grazelivestockownedby the Simpsonfamily in theearlyto mid-1900s,andsignsof

disturbancesremain,suchasstructurefoundations,clearings,and exoticplants.

Althoughthe regionis nowoccupiedprimarily by low shrubs,it is succeeding

quickly from eastto westinto adenseforestofPinus contortaandPiceasitchensis. Ionic

toxicity ofsaltspray,primarily from thesustainednorth-northwestwindsofsummer,has
killed or damagedmeristemson manyplant specieshere,andslowedgrowthand

encroachmentofconiferssincelivestockgrazingended,However,this effectis not

sufficientto preventsuccessionto forest,asis demonstratedin neighboringregionsofthe
headlandandon similar sitesthroughoutthe OregonCoastnorthof CapeBlanco.

AbundantyoungPinusandPicea occurthroughouttheterrace,andgrowthis fastin

individuals in theleeof establishedtrees.

(1)Thenorthernconcentrationoccursin adisturbedareaamongGaultheria

shallon, Calamagrostisnutkaensis,Pleridiumaquilinum,Daucuscarota, Polystichum

munitum,Achilleamillefolium,Rubusursinus,Dactylisglomerata,Lonicerainvolucrata,
Piceasitchensis,Alnusrubra, Myricaca4fornica,Vacciniumovatum,andsome

CrataegusandBerberisdarwinii. Forthe last20 yearstheareahasbeenwell shelteredby

a standofPiceasitchensisfromwindsofboth summerandwinter, andsuccessionsince

that time hasbeenrapid. ThelargesttreesnearbyincludeanAlnusrubra 10 yearsold, 0.2
metersdiameteratbreastheight(dbh), andapproximatelyeightmeterstall; andaPicea

sitchensis16 yearsold, 0.25metersdbh, andapproximately10 meterstall. Shrubgrowth

hereis dominatedby LonicerainvolucrataandMyricacal~fornica,whichoftenreach

threeto four metersin height, andhavelimited theoccurrenceofthe lily to low areas

alongthetrails andhumanclearings.
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(2) Sincethecentralormain siteis directly exposedto windsoff the ocean,most

woodyvegetationremainslessthantwo metersin height, andsaltspraydamageis evident

especiallyonnewgrowthofLonicerainvolucrata. Thesiteis dominatedby low

Gaultheriaand Calamagrostis,andscatteredpatchesofLonicera,Myrica, Ilex, and

Piceathatreachnearlytwo meters.

(3) Vegetationatthesouthernsiteis similar to that at themainsite,andis

dominatedby Calamagrostisandlow Gaultheria. Myrica andLoniceraareencroaching

alongthemargins,wheretheyhavereachedtwo metersin height, and somePiceais

beginningto encroachfrom theeast.

Recommendations.Theminimal responseto successionat all threesitesshould

be theeliminationof all conifersandAlnuscloserthanapproximately10 metersfrom all
lilies, and theremovalorpruningto lessthanonemeterin heightof all neighboring

Lonicera,Myrica, Ilex, andBerberis. Sometall shrubbufferbetweenthe lilies andthe

neighboringfootpathsshouldbeleft intact to limit humanaccessto andvisibility of these

populations. Also, depredationofadult lilies by deerand/orhumansis frequentand

sometimesdevastatingat all threesites. Investigationofthesourceofthis damageis

needed,aswell asoptionsfor deerexclusionandmoreeffectiveenforcementof“take”

laws. Most of theapproximately200 x 50 meterheadlandterracescrubhabitathereis

suitablefor thewesternlily, and expansionoftheexistingpopulationsshouldbe
mechanicallyeasyoverthelargeareasof sparsevegetation,which couldprobablysupport

over 1,000adults.

Manualvegetationremovalwas begunatthe ShoreAcressite in 1995. Theextent

of removalshouldbedocumented,andresponseofwesternlily plantsshouldbe

monitored. Moreremovalmaybe in order.

NewRiver (Bureau ofLand Management)

Thispopulationconsistsof onlytwo knownadult plants. It appearsto occupya

small ridgeof excellenthabitatfor westernlily betweentwo abandonedcranberrybogs.

Its statusneedsadditionalinvestigation. Suitablehabitatforwesternlily is abundant

nearbyin theNewRiverAreaofEcologicalConcern,whicheventuallycould supporta

populationofseveralthousandadults. This propertyshouldbe surveyedfor natural

populations,aswell asfor potentialsitesfor establishmentofnewpopulations.
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Morrison Road(Private)

Thispopulationoccursin arelativelydry, disturbedareabeneathpowerlines.

Vegetationis amixture ofintroducedgrasseswith scatteredshrubsandyoungconifers.

DominantspeciesincludeGaultheriashaion,Pteridiumaquilinum,Xerophyllumtenax,

Vacciniumova/urn,Rubusursinus,andJuncus.Encroachingtreesandshrubsare

primarily Pinuscon/or/a, Thujaplicata,Chamaecyparislawsoniana,and Ulexeuropaea.

Therealargenumberofproblemsat thissite, includingdeformedflowers,and anapparent
fungal infectionofflowersandfruits. Theremayalsobe hybridizationwith themore

commonLilium columbianum.

Recommendations.A cooperativeagreementis neededamongprivate
landownersandagenciesresponsiblefor maintainingtheutility corridorandthosere-

sponsiblefor recoveryof thewesternlily. This agreementshouldensuretheregularre-
moval ofconifersand Ulex from thevicinity ofthe lily populationoutsideoftheflowering

seasonandin amannernon-damagingto soil andbulbs. Browsingapparentlyby deer,has

beensevere,andinvestigationofmeasuresfor theirexclusionareneeded.

Bowman1 (Private)

A singlenaturalpopulationofwesternlily hassurvivedin thebackgardenofa

residencein Bandon. Successionwasmanuallypreventedat this sitefrom the 193Osuntil

1990,whentheelderly ownersmovedandtransferredownershipto adaughterwho is

unableto maintainthe site. ThepopulationhasconsequentlyfallenasPinuscon/or/aand

Ulexeuropaeahaveaggressivelyinvaded. Survivalofthis populationwill requireremoval

of all recruitsofthesespeciesapproximatelyeveryfive years.

Old Bowman 2 and 3 (Private, two populations)

Thenaturalpopulationwas allegedlydestroyedin July 1994,andmayno longer

exist. Its statusneedsto bedetermined,and seedsorbulbsneedto becollectedfor

reintroductionelsewhere.Contactwith andcooperationofthe landowneris necessary.A

cultivatedpopulation(establishedby seedfrom theBowmanpopulation)in a different
locationmayalsopersist(andwaslastseenin 1987),andwould be an ideal seedsource

for reintroductions.

Blacklock Point (StateofOregon)

ThispopulationliesalongtheboundarybetweenCurry CountyandtheStateof
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Oregon(ParksandRecreation,FlorasLake StatePark),in an areaof low shrubsthatwas
burnedin themid to late 1970s. Thelily populationoccupiesan arealessthan1/4thofthe

totalburn. DominantassociatesincludeGaul/heria,Myrica, Rhododendron

macrophyllum,Vacciniurnova/urn, Calamagrostisnutkaensis,Xerophyllumtenax,Ledum

glandulosum,Polys/ichummunitum,andPinuscontorta. YoungPinusoccursscattered
throughouttheburn, andthelargestindividuals (underfive metersin height)are 16 years

old. Largerindividualsaroundthemarginoftheburnare35 to 40 yearsold.

Therearemany otherwesternlily plantsscatteredin surroundinghabitat,

especiallyalongtrails wheresurroundingvegetationis athreat.

Recommendations.Theminimal responseto successionshouldbetheremovalof

all conifersfrom within approximately10 metersof eachlily individual, andremovalor
pruningto lessthanonemeterofall neighboringMyrica. Preferably,all conifers

throughouttheburnedareashouldbe removed.Deerbrowsingoflilies is amajor

problemhere,andfencingoptionsshouldbe explored.

BlacklockPoint is the sitelocality for theBlacklocksoil type, andincludesover

threecontinuoussquarekilometersof potentially ideal State-ownedwetlandhabitatfor

thewesternlily. Thishabitat,however,canbereclaimedonly by controlledburning.
Investigationis neededon thefeasibility ofa largeburnhere(ofapproximately120-year-

old stuntedPinusandPiceaforest),which could openhabitatsufficientfor eventual
supportof severalthousandadult lilies. The main drawbackofaburnis theattractiveness

oftheforestto visitors,who hike throughit to thebeachat BlacklockPoint. Many large

burns,however,couldbedesignedout of eyesightofthemaintrail. Bothunderstoryand

canopyburnscouldbemoresafelycarriedout atthis site thanatprobablyany other
knownwesternlily population,dueto its isolation,the absenceofneighboring

developments(exceptfor a largecranberryfarmto the south),andtheoceanasits

westernboundary.

RainbowRock (Private)

This sitehasbecomeextremelyovergrown,andis dominatedby a continuous

standofSpiraeadouglasiitwo metersin height. OtherassociatesincludeSphagnum,

Blechnumspicant,Carex, Calamagrostisnutkaensis,Ledumglandulosum,Gaul/heria
shaion,Lysichi/onamericanum,Vacciniumova/urn, andencroachingMyricacahfornica,

Rhamnuspurshiana,Alnusrubra, Pinuscon/or/a,andPiceasi/chensis.Thelargest

Pinusgrowinghereamongthelilies exceed40 yearsin ageand0.25 meterdbh. Thelily

populationnow appearslargelyrestrictedto themarginsofhumanfootpathsdueto dense
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growthofSpiraea.

Recommendations. Contact/cooperationwith the landowneris necessary.The

minimal responseto successionshouldberemovalof all youngconifers,Rhamnus,and

Alnusfromwithin approximately10 metersofall lilies, andtheeliminationorpruningof

all neighboringSpiraeaandMyrica to lessthanonemeterin height. Olderconifersin the

vicinity of lilies shouldbe girdled. Thetotal extentoftheformerwetlandshouldbe

determined,andthefeasibility of alarger-scaleclearingprojectinvestigated.Theextentof

potentiallyreclaimablehabitatheremight be sufficientto increasethecurrentpopulation

over an order ofmagnitude.

HarrisBog (Stateof Oregon)

This site is wet yeararound,andstill containsalargeSphagnumpopulation

beneathalow coverofLedumand Gaul/heria. Also presentareCalamagrostis,

Sanguisorbaofficinalis, Vera/rum,Blechnum,Polys/ichummunitum,Juncus,and

Lysichitonamericanum.Rapidly encroachingfrom thenorth and southareMyrica,

Alnus,Rhamnus,Salix, Rubusspec/abilis,andRubusdiscolor.

An eightmeterstrip alongtheeasternmarginofthis sitewasdestroyedduring the

burying ofsewerlines in 1983and 1992 andsubsequentfilling in with rockthatwaslater
removed. Thesubstratehereis now compactedclay, colonizedprimarily by Juncus,and

appearsincapableofsupportingwesternlily.

Recommendations.This siteshouldbe publicizedwithin appropriateagenciesas

an OregonDepartmentof TransportationSpecialManagementArea, andU.S. 101 should
notbewidenedhere,or otherwisealteredor its shoulderbrushedor sprayedwithoutprior

consultationwith knowledgeableparties.Codedroadsideposting,whichcould be easily

interpretedby roadmaintenancecrews,might reducethenumberof accidentalassaultson

roadsidepopulations TheCity ofBrookingsshouldbeinformedofthelocationofthe

populationandits newlegal responsibilitiesregardingthis endangeredtaxon.

Theminimal responseto successionshouldbe theremovalof all conifersfrom the

site,and all encroachingAlnus,Rhamnus,Salix, andRubus. Myrica shouldbe eliminated

orprunedto lessthanonemeterin height. Theopportunityfor expansionofthis
populationappearslimited.

Harris BeachStatePark (StateofOregon)

This recently discoveredpopulation is the largest known in Oregon, secondonly to
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theCrescentCity Marsh,andoccursin a large,earlysuccessionalbogwhosecentral

regionsremainwet throughoutthesummerandstill containa largeSphagnumpopulation.

Vegetationin the low portion,primarily to theeastofthepowerline, is dominatedby
Spiraeadouglasii,Ledumglandulosum,Carex, Sphagnum,Calamagrostisnutkaensis,

andSanguisorbaofficinalis, with scatteredGen/janascep/rum,As/er, Vera/rum,
Bkchnumspicant,andSolidagocanadensis.Westof thepowerline thecommunity

gradesinto tall Salix, Myrica ca4fornica,Pyrus[Malusifusca, Alnusrubra, Lithocarpus

densiflora,fourspeciesofRubus,andRhododendronmacrophyllum. This youngwoody

communityis borderedon thewest,north, andsouthby a maturePseudo/sugamenziesii

forest.

To theeastandnorthofthelow bog, thecommunityhassucceededinto dense,
tall, Myrica ca4fornica,Salix, andPyrusfusca.

Recommendations.Theminimal responseto successionhereshouldbethe

preventionof recruitmentofall Myrica, Salix, Alnus,andconifersinto thecentrallow
bog. A possiblethreatis theeventualcompetitiveexclusionoflilies by Spiraeadouglasii,

which hasreachednearlytwo metersin heightaroundsomeofthemarginsofthebog.

This speciesshouldbe manuallyclearedwherenearadultwesternlilies, andoptionsfor its

permanentcontrolneedinvestigation. Floweringplantsappearto be in declinealongthe

polecorridor,sothereis an immediateneedfor clearing. TheHarrisHeightsdevelopment
is largelycut off from thepopulationby awall ofRubusand denseSalix, andthis buffer

should remain.

In addition,a soil analysis(moisture,pH, peatcontent,depthto watertable)ofthis

siteshouldbeperformedwith theobjectiveofdefiningtheboundariesoftheoriginal

wetland,andespeciallyto determineits extentto thewestofthepowerline. Thecurrent

low vegetationareaprobablyrepresentslessthan 1/4thofthetotalwetland,whichif

reclaimed,could supportseveraltimesthecurrentpopulationofwesternlily. The

feasibility ofcontrolledburningto reclaimtheoriginalhabitatneedsstudy. If largeareas
to thewestcanbeopenedfor lily habitat,clearingshouldcommenceimmediatelysince

this communityis rapidly succeedingto a closed-canopyforest.

Brookings Bog (Private)

This community was similar to thoseatHarrisHeightsandHarrisBog, and

containedprobablythesecondlargestpopulationin Oregon(andwaswell knownin the
193Os), with adultstypically producingover two flowers(andup to 5) eachyear.

Approximately80 percentofthewetlandon theuphill, northeastsidewasfilled in 1989,
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anddevelopedwith threehomesfrom 1990 to 1995. Drainageinto theremainingwetland

wassimultaneouslygreatlyreducedby boththe developmentandditching. This

communityis dominatedby Spiraeadouglasiz,Ledumglandulosum,Calamagros/is

nutkaensis,Juncus,Sphagnum,Sanguisorbaofficinalis, Blechnumspicant, Vera/rum,and

Lysichitonamericanum.Perhapsin responseto lesswet conditions,densegrowthof
Alnusrubra andSalix aremoving inward,aswell asRubusdiscolor andtall Spiraeafrom

thenortheast.

Recommendations.Contact/cooperationwith thelandowneris necessary.The

sizeoftheremainingwesternlily population,andthefeasibilityofreclaimingthis sitefor

the lily needinvestigation. Thepropertyis currentlyadvertisedfor saleasahomesite.

Thefewadultsseenflowering afterthe developmentareno longerapparent,and mayhave

beenremoved. Thoughgreatlyaltered,lessthana quarterits original size,andin the

centerofresidentialBrookings,thebogstill remainswet throughoutthesummerand
supportsa largeSphagnumpopulation. If properlymanaged,it couldeventuallysupport

over 100 adult lilies, andmaterialfromHarrisHeightscould beusedto repopulatethis

site. In additionto naturalsuccession,humandepredationwill remainan ongoingthreat

here.

Point St. George(Private)

Thethreemoreorlessdistinct populationson Pt. St. Georgeareunderthesame

ownership,whichhasbeenhostile to protectiveefforts in thepast. Variousplansfor

commercialdevelopmentofthepropertyhavebeenadvancedover theyears,buthave
beenstoppeddueto thesensitiveresourceissues. Cattlearegrazedon two ofthe sites,

andalongwith fire, mayhavebeenan importanthistoricalfactorin maintainingsuitable
westernlily habitat. Vegetationis diverse,rangingfrom an exceptionalstandofwet

coastalprairie, to moderatelydisturbedpasture,Sitkaspruceandcoastalscrubinterface
andfreshwaterscrubmarsh. Dominantspeciescommonlyinclude Calamagros/is

nu/kaensis,Spiraeadouglasil,Alnussi/chensis,Ledumglandulosum,Gaul/heriashaion,

Myrica cal~/ornica,Juncusspp.,Carexspp.andnumerousothers. Severalotherrare

plant andanimalspeciesarepresent. A portionofthehabitatwasrecentlymowedby the

ownerduring theflowering season,which appearedto haveabeneficialeffect on the

westernlily population.

Recommendations.The Coastal Conservancyand other interestedagencieshave

expressedinterestin acquiringthis property,dueto themanyuniquebiological resource

andaestheticvalues. At leastaportionofthis propertyshouldbe acquiredfor public
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enjoymentandresourceconservation.Shortofacquisition,aformal cooperative

agreementshouldbe arrangedwith theowner, if possible. Vegetationmanagementis

urgentlyneededat thepopulationlocatedatthenorth endofthesprucestand,in orderto

controlencroachingSpiraeaandothershrubs. Appropriatemeasuresmay include fire (if

feasible),controlledgrazingor in theshort term,manualcontrol. Researchis neededto

determineif westernlily is reproducing,particularly in thecoastalprairiewestoftheroad,

which is not currentlysubjectto cattlegrazing.

CrescentCity MarshWildlife Area (Cal. Dept. ofFishandGame)& adjacentprivately
ownedmarsh

This wetlandcomplex,mostofwhich occurswithin theCrescentCity Marsh

Wildlife Area(CCMWA), containsthelargestknownpopulationofwesternlily. The

marshalsocontainsadiverseassemblageof freshwatermarshcommunities,somequite

rarein California. Themarshcomplexis unquestionablya centerpieceof anyconservation
programfor westernlily. Occupiedwesternlily habitatrangesfrom wetcoastalprairie,

dominatedby CalamagrostisnutkaensisandDeschampsiacaespi/osa,to sedgemarsh,

andanunusuallow herbmarshdominatedby Menyan/hes/rjolia/a. Westernlily occurs

in highestdensityin adensescrubmarshdominatedby Ledumglandulosumand

Calamagros/isnu/kaensis.Five othergeographicallyisolatedandsmallerconcentrations
ofwesternlily occurwithin theCCMWA oronadjacentprivateland. Habitatatthese

sitesconsistsof wet,formerpasture,an areaof coastalscrub/Carexmarshinterface,and
moreuplandcoastalprairie. Two ofthesmallercoloniesaremonitoredannually;no

formal monitoringofthemainpopulationhasbeenconducted.Muchof themarshwas
subdividedoverthepast50 years,andthevery largenumberofownerscomplicatesthe

conservationeffort. Residentialencroachment,timberharvestandgrading,andwetland

drainingon parcelsimmediatelysurroundingthemarsh,mostofit illegal, threatensboth

thebiological andhydrologicalintegrity ofthecomplex.

Recommendations.Removal ofcattle after acquisition by the State ofCalifornia

allowedencroachmentby Alnusrubra, Piceasitchensis,Spiraeadouglasiiandother

aggressiveshrubsmostly in themoreuplandportionsof themarsh,whichhasimpactedor
will soonimpactthe lily. Dueto thelargeamountofoccupiedhabitatpresent,a

monitoringprogramshouldbeimplementedthat utilizesaerialphotographtransectswith

groundverificationto monitor largescalechangesin vegetation.An immediateprogram
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ofsaplingremovalandshrubthinning shouldbe implementedin someareas. Strict

regulatoryenforcementshouldbe advocated,andothermethodsfor protectingthe

remainderof theundisturbedwatershedshouldbe explored. Keyprivately-ownedparcels

bothwithin andsurroundingwesternlily occupiedmarshshouldbe acquired,as

recommendedby ImperandSawyer(1992b).

Crescentcity (EO30) -- sprucestand (Private)

This small populationis locatedwithin densespruceforestatthewestedgeof the

CCMWA. Vegetationis typical ofdensesprucestandson TableBluff occupiedby
westernlily, anddominatedbyMa,anthemumdilatatum, Carexobnup/aandPicea

si/chensis.As was thecaseat TableBluff, themajority ofplantsarerepressed,small

juveniles,causedby thedensesprucecover. Thecanopywaspartially openedtwo years

ago, andtwo plantsfloweredthispastyear. Thesitehasbeensubjectto disturbancefrom

nearbyhomelesscampsin thepast,but recentcampingrestrictionshave,at least

temporarily,eliminatedthoseimpacts. Thesite is alsothreatenedby development
immediatelyto thenorth,associatedwith aformerbulk oil facility.

Recommendations.If possible,a cooperativeagreementshouldbearrangedwith

theowner. Surroundingmarshhabitat(CCMWA) appearssuitableforwesternlily, but is

unoccupied.Moderatethinningof theoverstoryspruceshouldbebeneficialto
reproductivevigor ofthepopulation,withoutencouragingrapiddevelopmentofscrub.

Enhancementof this populationcouldpotentiallycontributeto naturalexpansionofthe

populationinto thesurroundingmarshhabitat.

TableBluff EcologicalReserve(Cal. Dept. ofFishandGame)

TheTableBluff EcologicalReserve(TBER) hasbeenmanagedfor thebenefitof

westernlily sinceacquiredby the Statein 1987. Pastmanagementhasincludedannual

populationandvegetationmonitoring, exclusionofcattle,andaprogramofspruce

removaldesignedto restorethe lily habitat. A newcolony ofwesternlilies was

establishedon thereserve,isolatedfromthe mainpopulationin 1993,which is to date

successful. In addition, aseedlingbankpropagationprojectwasbegunin 1993,intended
to providestockfor futurepopulationexpansionprojects,orreintroductionprojects

aroundHumboldtBay (Imperand Sawyer,1994October,Attachment1). Current

occupiedhabitaton thereserveis over five acres,primarily spruceforestwith inclusions
ofcoastalprairie andcoastalscrub. DominantspeciesincludePiceasitchensis,

Calamagrostisnutkaensis,Rubusursinusandotherspeciestypical ofthosecommunities
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on theNorthCoast. Vegetationhaschangedrapidly in responseto removalof cattleand

thinning ofspruce,primarily evidencedby increasein Rubusursinus,Spiraeadouglasii

andCalarnagros/isnutkaensisin theprairie andscrub,andErech/i/esprenan/hoidesin the

thinnedareas..Although thewesternlily hasrespondedpositively to themanipulationin
manyareas,severeencroachmentby blackberryand scrubin generalthreatensaportionof

thepopulation. In addition,virtually all ofthepositiveresponseseenin westernlily

appearsto be exhibitedby preexistingplants,andthereis little evidencethatreproduction
is occurring. An experimentalhabitatmanagementprojectwasinitiated in 1993, intended

to testvariousmethodsfor maintainingvegetationin aconditionsuitableforwesternlily

(ImperandSawyer,1994October).

Soils in whichthewesternlily occuroftenhavevery low drybulk densityranging

from 60-70poundspercubicfoot (pcf)(ImperandSawyer1994 [October]). Researchat

theTableBluff sitessuggestsanincreasein soil densityofonly 5-10pcf asaresultofpast
farmingwas sufficientto makethesiteunsuitablefor thewesternlily. High sensitivityby

thewesternlily to soil densityindicatesextremecautionmustbe takenin habitat

restorationactivities. Recentthinning ofspruceat onesitein Californiacausedan

increasein soil densityof only afewpcfwithin thevehiclepathwayusedto accessthe

stand. Thechangein vegetationandincreasedsoil compactionstemmingfrom that

projectremainedafter4 years.

Recommendations.Variousrecommendationsfor futureconservationand

enhancementofthe westernlily onthereserveandaroundHumboldtBaywereincludedin

theTBERManagementPlan(Imperet al. 1987). A broadscalevegetationcontroleffort
is neededwithin thenextyearortwo to avoidsignificantimpactto thepopulationfrom

encroachment.Fire wasto havebeenincludedin themethodsfor experimentalhabitat

manipulation,but hassofar beenimpossibledueto thehigh moisturecontentofdominant

specieslate in theseason.Basedon discussionswith fire specialistsworkingwith the

CaliforniaDepartmentofForestryandRedwoodNationalPark,it appearsthat fire may
not be a practicalmethodfor vegetationmanagementat manywesternlily sites,atleastin

California. Thecurrentpreferredmethodis strategicre-exposureto cattleonacarefully

controlledandmonitoredseasonalbasis. Additional populationsshouldcontinueto be

establishedin relativelyisolatedlocationson thereserve,asmatureseedlingsbecome
availablefrom thepropagationproject. Additional removalofspruceis neededto meet

thetargetscalledfor in thereservemanagementplan. Additional researchis neededon
theadequacyofexistingwesternlily reproduction,andmethodsfor its maintenance.
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TableBluff-- JohnsonSite(Private,LandownerContactProgram)

Thispopulationoccursin a smallpatchof formerpasture,coastalprairie and

scrub,dominatedby Calamagrostisnutkaensis,Malusfusca,Carexobnup/a,Ledum

glandulosum,Rubusursinusandintroducedpasturegrasses.Vegetationchangedrapidly

aftercattlewereexcludedin 1983,primarily indicatedby increasein Rubusursinusand

Calamagros/isnutkaensis,anddeclinein variouspasturegrasses.A seasonalcattle
grazingexperimentwasinitiated in 1989,wherebycattlehavebeenallowedin aportionof

thehabitatbetweenOctoberandMarchofeachyear(ongoing). Theresultsof that

experimentaresofar inconclusive,in partdueto the increasedimpactsfrom deerin the
grazedportionofthehabitat, However,theoverall populationhasdeclinedsincecattle

wereexcluded,particularlytheproportionof youngseedlings.Evidenceis moststrongat

this site for cattleinvolvementin reproductionofwesternlily, not only relatedto habitat

maintenanceandensuringproperseedbedconditions,but throughactualingestionof

westernlily seed.

Recommendations.If possible,thecurrentcooperativeagreementshouldbe

amendedto includeadditionalmanagementofoccupiedor suitablehabitatimmediately

adjacentto theexclosure. Protectionandpropermanagementof theadditionalhabitat

couldmorethantriple the currentpopulation. Someform ofvegetationcontrolappears
neededin theungrazedportion ofthehabitat,althoughpopulationdatado notyet showa

declinethere. Pastefforts to coordinatewith theCaliforniaDept. ofForestryfor fire
treatmentof aportionof thehabitathavefailed dueto thehighmoisturecontentof

vegetation,andneedfor excessivestarterfuels. Continuedattemptsat fire application

shouldbe made,althoughit appearsfire maynot be apracticalmethodfor vegetation

managementat this site.

Table Bluff -- Barry Site (Private,LandownerContactProgram)

This sitesupportsa largepopulationdominatedby immatureplantsestablishedin

densespruceforest. Themajority ofhabitatis amatrix of coastalprairie andcoastal

scrub,dominatedby Calarnagros/isnutkaensis,Rubusursinus,Gaul/heriashallon,

Ledumglandulosum,Salixhookeriana,andother speciestypical ofthesecommunitieson

theNorthCoast. Thehabitatis locatedimmediatelyadjacentto theHumboldtBay

NationalWildlife Refuge Cattlewereremovedfrom aportionofthehabitatin 1988,and

theexclosurewasexpandedto includevirtually all plantsin 1993 (Imper1994b).

Vegetationencroachedrapidly in responseto grazingremoval,andseasonalgrazinghas

beenconductedsince1993. Otherhabitatenhancementhasincluded removalof spruceby
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theCaliforniaConservationCorps,andbrushclearing. Grazingby deerandother

mammalshasbeenextensive,particularlyafterperiodsofvegetationmanipulation.

Recommendations.Availability of abundantsuitable,butunoccupiedhabitat

nearbyoffers apotentialopportunityfor significantexpansionofthepopulation. If

possible,this siteandsurroundinghabitatshouldbe acquired,andpreferablyaddedto the
wildlife refuge,perhapswith an agreementfor theownerto continuecattlegrazing. In the

alternative,theexisting cooperativeagreementwith theownershouldbe expandedif

possibleto includeadditionalhabitatandprovidefor expansionof thecurrentexclosure.
If continuedmonitoringindicatesseasonalcattlegrazingis insufficientto maintainhabitat,

manualmethodsof vegetationcontrolmaybenecessary.Vegetationat this sitemaybe

suitablefor burning, dueto therelativelydry conditions. If possible,anyvegetation

manipulationshould be conductedoverabroaderareato diffuse the impactsofdeerand

othergrazing.

Table Bluff-- ChristensenSite(Private,LandownerContactProgram)

Whendiscoveredin 1983,this populationexhibitedthemostnumerousandrobust

floweringplantsof anypopulationknownthroughouttherange. Thepopulationhassince

declinedsteadilyuntil 1994, whenonly afew flowerswereproduced( McRaeandImper
1994). Reasonsfor thedeclinearenot apparent,but maybedirectly or indirectly related

to cattleexclusion. Monitoringhasindicatedthis is thewarmestanddriestofthewestern
lily siteson TableBluff, andpresumablyin California, relatedto thesouthaspectand

moderateslope. Habitatis predominatelydisturbedpasturedominatedby introduced

grasses,gradingto freshwatermarsh,coastalprairie andcrabapple/willowscrubalongthe

edges. Thesitewasbroughtinto theLandownerContactProgramin 1987, and
immediatelyfencedto excludecattlewhichwereperiodicallyallowedaccesslate in the

season.Vegetationhasnot showntherapidsuccessionaltrendsexhibitedby other sites

afterreleasefrom cattle,perhapsdue to thesouthernaspect.However,deergrazinghas

beensignificant. A deerfencewasaddedin 1993, and smallmammalexclosureplotswere

addedin 1994, with limited success.Althoughnotyet confirmed,it appearsthatremoval
of cattlemayhavecontributedto drying ofthehabitat,perhapsin conjunctionwith the

recentdrought. Continuedimpactsofdeerand smallmammalgrazing(voles)combined

with poorreproductionandapparentdrying ofhabitatnow threatento extirpatethe

population. A smallnumberofseedwerecollectedin 1993 for propagationofa seedling
bank,to be usedfor futurerecoveryefforts (ImperandSawyer1994 [October]).

Recommendations.Immediateefforts areneededin thefollowing areas:
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expandedmeasuresto preventall deerand smallmammalgrazing; furtherseedcollection

if possibleduringthecoming seasonfor inclusion in the artificial propagationproject;

expandedresearchon the impactofseasonalcattlegrazingon habitatqualityandlily
reproduction;possiblereintroductionofseasonalgrazingin aportionofthehabitat;out

plantingofseedlingsassoonastheybecomeavailablefrom theseedlingbankproject,

bothin thecurrentoccupiedhabitat,andadjacentmoreshelteredhabitat. Althoughfire

maybe an appropriateand feasiblemethodfor habitatmanipulationon this site, dueto the

dry conditions,therisk ofextirpationfor thewesternlily is great. Therefore,a carefully
plannedexperimentalprogramshouldbe conductedprior to full scaleapplication.
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Appendix2: WesternLily DataSheetand Draft Monitoring Protocol
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WESTERN LILY DATA SHEET FORM #2

DATE

PLANT CENSUS
SITE ______________________________ OBSERVER(S)
I BUD,FLOWER,FRUIT,VEGETATIVE 2 DEFINE MICROHABITAT TYPES AND ABBREV. ON FORM #1

(IF SAMPLE GRID EST.)

REF TRAN DIST ADD

Y/X (X) (Y)

(IF SAMPLE

PLOT EST.*)

PLOT#

PLANT

HT” FLWR~

PHENOLOGY

(B,FLCFRCV)1 HABITAT2

GRAZED/ #FRUIT

DISEASE )ate
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DRAFT WESTERN LILY RANGE-WIDE MONITORING PROTOCOL: October 1995

Methods DESCRIPTION

ILANDOWNER COORDINATION:

Secure landowner permission April 1995 issue of Fremontia, based on TNC California Landowner Contact
Program is very helpful; make contact at least once per year, before visiting the site; you also may want to send
a copy or discuss results after monitoring; in general, involve the owner as much as possible, listen,
communicate, adapt as necessary.

2 PHOTODOCUMENTATION:

35mm 200asa slide film preferred; establish fixed photopoints with 2C rebar stakes, capped and flagged; map
and number locations of rebar stakes for relocation; select points to document important views, such as edge
of openings, encroaching willows or shrubs, important concentrations of lilies, etc.; if possible, take two shots of
each view~ one stake may often be used for four views (e.g., north, south, east, west); record date taken, stake
# and direction. You may wish to have prints made to facilitate relocation of the same scene in subsequent years.
TOOLS/MA TLS: rebar 2’ stakes and hammer, plastic caps, flagging, compass, camera and 35mm film, map
paper, measuring tape

3 FLOWERING CENSUS:

The simplest approach is a detailed walk-through of the habitat, recording on datasheet each plant by flower
number, height and phenology (bud, flower, fruit - for most mature flower on plant); also note any grazing or other
damage to plants, including vegetative plants and other data indicated on form #2; a 4C lathe marked in 6’
increments is helpful n spreading vegetation to find plants and measuring. TOOLS/MA TLS: 4C lathe marked in
6” increments, datasheet.

A preferred method involves some level of mapping of flowering plants, using a sample grid. If a baseline and
grid have been established (described below) record X and Y coordinates for each flowering plant, relative to the
0,0 point (Figure 1) In this way, plants may be mapped from year to year enabling assessment of habitat
suitability and reproduction. If time is limited, tally groups of plants within grid coordinate ranges (e.g., 9 total
flowering plants within X = 10-20, and Y 0-10; record height, flwr# and phenology of ea. plant).
TOOLS/MATLS: several 100 measuring tapes, 25’ pocket tape or loggers tape, lathe.

The above methods are suitable for tracking changes in spatial distribution of lilies as a result of vegetation
encroachment or other factor; the resolution is not ideal for tracking individuals from year to year, especially in
concentrated areas. Mapping designed to track individual life history generally will require greater resolution,
provided by mapping within fixed plots or placing aluminum tags next to each plant at consistent orientation and
distance.

4 VEGETATIVE PLANT CENSUS:

An option for small sites or where sufficient volunteer effort is available is to conduct a complete census. All
plants are recorded, 3nabling assessment of recruitment and other population analysis. Methods are identical
to flowering census; data includes evidence of disease or herbivory.

5 BASELINE AND GRID LAYOUT:

The mechanics of la~ng out a sample grid will vary according to site; however, each site should have a baseline
established in an easily located area, from which lateral gridlines are extended. An example is shown in Figure
1, in which the baseline is located in the middle of the population, dividing habitat into a ‘+“ and ‘-“ side for the
purpose of inventory and mapping. The baseline is marked with 2’ capped rebar stakes at 100, intervals, so that
a 100’ rollup tape may be stretched tight between stakes. Tape measures may then be stretched out on each
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side from the baseline atfixed intervals (10’ spacing works well for plant inventory). Endpoints of the lateral lines
are marked at convenient locations with rebar. Assumingthe baseline is assigned Y = 0 coordinate, locations
of plants are recorded as distance away
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Appendix3: SummaryoftheAgency andPublicCommenton theDraft WesternLily

RecoveryPlan.

In September1997,theServicereleasedthedraftrecoveryplanfor thewesternlily for a60 day

commentperiod,endingonNovember4, 1997(62FR 48345). Over57 copiesofthedraftplan
weresentout for reviewin additionto the50 agenciesor electedpublic officials that were

notified.

Only four letters/commentswerereceivedandonly onesubstantiveissueprovided beyond

severalclericalcommentsrelatingto wordingorclarity. Two commentswerefrom the authors,

athird wasfrom aprivatelandownerwho ownsoneofthepopulations,andthefourthwasfrom

CaliforniaDepartmentofFishandGame. All of thesecommentswereincorporatedinto thefinal

plan. Thesinglesubstantiveissueis with respectto thegeographicdistributionofpopulations

neededfor recovery.Populationsneedto bespreadovertheentirerangeofthespecies,in all the

recoveryzones. Oneof therecoveryzonesis notpresentlyknownto haveapopulation,soif

populationsarefoundthere,theywill bequiteimportant.

Thefollowing is a list ofthoseAgenciesandIndividualsbeingnotifiedor receivingacopyofthe

planfor review. Thosewith an * receivedacopyoftheplanandthosewith a f provided

comments.

ElectedOfficials

CongressmanFrankRiggs,710E Street,Eureka,California95501.

CongresswomanElizabethFurse- District 1, 2701 NW VaughnSuite860, Portland,Oregon

97210.

CongressmanRobertSmith - District 2, 843 E. Main StreetSuite400, Medford,Oregon97504

CongressmanEarlBlumenauer- District 3, 516 SE Morrison, Suite250, Portland,Oregon
97214.

CongressmanPeterDeFazio- District 4, 151 W 7th Ave. Suite400, Eugene,Oregon97401

CongresswomanDarleneHooley - District 5, 315 MissionSt. SE Suite101, Salem,Oregon

97302

GovernorPeteWilson, StateCapitol,Sacramento,California95814.
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GovernorJohnKitzhaber,StateCapitol,Salem,Oregon97310.

SenatorBarbaraBoxer 1700MontgomeryStreet#240,SanFrancisco,California94111.

SenatorDianneFeinstein,525 MarketStreet#3670,SanFrancisco,California94105.

SenatorGordonSmith,World TradeCenter.121 SW Salmon,Portland,Oregon97204.

SenatorRonWyden, 151 W 7th Ave., Suite435, Eugene,Oregon97401

StateRepresentativeMike Lehman- District 47, 320 CentralAve., Suite512, CoosBay, Oregon

97420.

* StateRepresentativeKenMesserle- District 48, 1740CoosCity-SumnerRoad,CoosBay,

Oregon97420.

StateSenatorMike Thompson,317 Third StreetSuite6, Eureka,California.

StateSenatorVeral Tarno- District 24, P.O.Box 657, Coquille,Oregon97423.

MayorCity of Arcata,736 F Street,Arcata,California95521.

MayorJudyDensmorefor City ofBandon,555 U.S. Highway 101, Bandon,Oregon97411.

CharlieWilliams for City ofBandon,P.O.Box 67, Bandon,Oregon97411.

MayorCity of Brookings,898 Elk, Brookings,Oregon97415.

*City ManagerTom Weldonfor Brookings,898Elk Drive, Brookings,Oregon97145.

MayorJoanneVergerfor CoosBay, 500 CentralAve.,CoosBay, Oregon97420-1895.

City Managerfor CrescentCity, 377 J Street,CrescentCity, California95531.

MayorNancyFlemming,City ofEureka,City Hall, 531 K Street,Eureka,California95501.

CommissionerBeverlyOwen,CoosCounty,250N Baxter,Coquille,Oregon97423.

CommissionerLloyd H. Olds,Curry County,P.O.Box 746, Gold Beach,Oregon97444.

Board of Supervisorsfor Del Norte County, 583 G Street,CrescentCity, California95531.

* DianeMutchieSenorPlannerDelnorteCounty,700 5th Street,CrescentCity, California

95531.

BoardofSupervisorsfor HumboldtCounty,825 Fifth Street,Eureka,California95501.

Media

SusanBailey KATY 50 News,533 MendocinoAvenue,P.O.Box 1150,SantaRosa,California

95402.
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FederalAgencies

*KarenColbank,U.S. Army Corpsof Engineers,EnvironmentalResourcesBranch,Atten.

RobertWillis, 333 SW 1stAvenue,Portland,Oregon97208.

* JohnWilloughby, Botanist,BureauofLandManagement,2800CottageWay, Sacramento,

California95825-1889.

District ManagerEdwardShepard,BureauofLandManagement- CoosBay District, 1300

Airport LaneNorthBend,Oregon97459.

* BruceRittenhouse,BureauofLandManagement- CoosBay Office, 1300Airport LaneNorth

Bend, Oregon97459.

* NationalBotanistKenBerg,Bureauof LandManagement,Division ofWildlife andFisheries,

1849C street,NW, WashingtonD.C. 20240.

* BotanistCherylA. McCaffrey,BureauofLandManagement- OregonStateOffice, 1515S.W.

5th Avenue,P.O.Box 2965,Portland,Oregon97208.

* JoelShaich,EnvironmentalProtectionAgency,811 SW 6thAvenue,3rd floor, Portland,

Oregon97204.

* Mary Blevins,EnvironmentalProtectionAgency— SanFrancisco,75 HawthorneStreet,mail

codeWST4, SanFrancisco,California94105.

* DirectorLeonWhitman,FederalHighwayAdministration,222 SW ColumbiaSuite600,

Portland,Oregon97201.

* EndangeredPlantCoordinatorPeggyOlwell, NationalParkService,Wildlife andVegetation

Division, P.O. Box 37127,Washington,DC.20013-7127.

* StateConservationistBob Graham,NaturalResourceConservationService,101 SW Main

StreetSuite 1300,Portland,Oregon97204.

* StateBiologistBiancaStreif,NaturalResourcesconservationService,101 SW Main Street,

Suite 1300,Portland,Oregon97204.

* ChrisNagano,U.S. Fish& Wildlife Service,CarlsbadField Office,2730LokerAvenueWest,

Carlsbad,California92008

* GaryWallace,U.S. Fish& Wildlife Service,CarlsbadField Office, 2730Loker AvenueWest,

Carlsbad,California92008.

* Monty KnudsenU.S. Fish& Wildlife Service,Office of TechnicalSupport,333 SW 1st

Avenue,Box 3623,Portland,Oregon97208.
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* JanKnight, U.S. Fish& Wildlife Service,SacramentoField Office, 3310El CaminoAvenue,

Sacramento,California95825

*RefugeManagerJimHouck,U.S. Fish& Wildlife Service,WesternOregonRefugeComplex,

26208Finley RefugeRoad,Corvallis,Oregon97333-9533.

*Dr Mark Skinner,USDANationalPlantDataCenter,Box 74490,BatonRouge,Louisiana

70874.

StateAgencies

*Rick Marovich,DPR, 1020N Street,Room332, Sacramento,California95814.

Mr. CraigMartz,CaliforniaDepartmentofFishandGame,601 LocustStreet,Redding,
California96001.

*Ken Moore,CaliforniaDepartmentofFishandGame,619 2nd Street,Eureka,California

95501.

*Dr, OrenPollock,CaliforniaDepartmentofFishandGame- NaturalHeritageDivision, 12205

Street,Sacramento,California95814

*EndangeredPlantProgramCoordinatorSandyC. Morey,CaliforniaDepartmentofFishand

Game-NaturalHeritageDivision, 12205 Street,Sacramento,California95814

fSupervisorJamesR. Nelson,CaliforniaDepartmentofFish& Game- NaturalHeritage
Program,601 LocustStreet,Redding,California96001

*Lucy Adams,CaliforniaDepartmentofTransportation- Environmentalprograms,mail station

27, Sacramento,California94274-0001

*Ken Anderson,CaliforniaStateParks,600 A.W. Clark Street,Eureka,California95501.

*Ro~rt Meinke,OregonDepartmentofAgriculture, 635 Capitol StreetNE, Salem,Oregon

97310-0110

DirectorJim Greer,OregonDepartmentofFishandWildlife, P.O. Box 59, Portland,Oregon

97207.

* MasterPlanningandHeritageAssessmentCoordinatorKathy Schutt, OregonDepartmentof

ParksandRecreation,1115CommercialStreetNE, Salem,Oregon97310-1001.

*Andy LaTomme,OregonDepartmentofParksandRecreation-OperationDivision Area4

SouthCoast,10965CapeAragoHwy., CoosBay, Oregon97420-9647.

*Nick Testa,OregonDepartmentofTransportation- TechnicalServiceBranch,1158Chemeketa

StreetNE,Salem,Oregon97310
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AcademicOrganizations& Societies

*Kara Wippstock,ColoradoStateUniversity - DocumentsDepartment,Libraries,Fort Collins,

Colorado80523-1019.

*Dr. JohnSawyer,HumboldtStateUniversity - Biology Department,Arcata,California95521.

*Dr. BrucePavlik,Mills College,5000MacArthurBoulevard,Oakland,California94613.

*JeffGoddard,OregonInstituteofMarineBiology, Charleston,Oregon97420.

DirectorMike Graybill, South SloughNationalEstuarmneResearchReserve,P.O. Box 5417,

Charleston,Oregon97420.

*Dr. StewartT. Schultz,UniversityofMiami - BiologyDepartment,CoralGables,Florida

33124.

*Dr. DougSchemske,Universityof Washington- BotanyDepartment,Seattle,Washington

98195.

PresidentBarbaraHill, TheWildlife Society - OregonChapter,BureauofLand Management,

P.O. Box 2965,Portland,Oregon97208.

ConservationOrganizations

1000FriendsofOregon,534 SW Third, Portland,Oregon97204.

JDr.Ed Guerrant,Berry BotanicGarden,11505SW SummervilleAve., Portland,Oregon97219.

* DavidTibor, CaliforniaNativePlantSociety,1722 J StreetSuite 17, Sacramento,California

95814.

CaliforniaNativePlantSociety - DorothyKing YoungChapter,P.O.Box 985, PointArena,

California95468.

CaliforniaNativePlantSociety - NorthCoastChapter,P.O. Box 1067,Arcata,California95521.

*Linda Miller, LanphereChristensenDunePreserve,6800LanphereRoad,Arcata,California

95521.

RayNolan,NationalAudubonSociety-CapeArago, 1890Waite Street,NorthBend,Oregon

97459.

NationalAudubonSociety - NationalOffice, 700 Broadway,NewYork, NewYork 10003-9501.

PeggieGoldie,NationalAudubonSociety-PortlandChapter,5151NW Cornell Road,Portland,

Oregon97210.
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NationalAudubonSociety - RedwoodRegion,P.O.Box 1054,Eureka,California95501.

NationalAudubonSociety - WesternRegionalOffice, 555 AudubonPlace,Sacramento,

California95825.

JohnRobotham,NativePlantSocietyofOregon- Newsletter,117NW Trinity Place#28,

Portland,Oregon97209.

* Kate Dwire, NativePlantSocietyofOregon- StateCommittee,West SideConservation,429

SW 10th Street,Corvallis, Oregon97333.

SandraStiltner,NativePlantSocietyof Oregon- UmpquaChapter,1963LookingglassRoad,

Roseburg,Oregon97470-9100.

NorthcoastEnvironmentalCenter,879 9th Street,Arcata,California95521.

OregonEnvironmentalCouncil, 520 SW SixthAve., Suite940, Portland,Oregon97204.

ExecutiveDirectorMarc Smiley, OregonNaturalResourcesCouncil, 5825N. GreeleyAvenue,

Portland,Oregon97205.

SusieVan Kirk, SierraClub - ArcataGroup,P.O.Box 238, Arcata,California 95521.

SierraClub - NorthwestOffice, 1516MelroseAvenue,Seattle,Washington98122.

SierraClub - OregonChapter,3701 SEMilwaukie Ave., SuiteF, Portland,Oregon97202.

* DanSalzer,TheNatureConservancy-OregonField Office, 821 SE 14th Avenue,Portland,

Oregon

* JamesKagan,TheNatureConservancy-OregonNaturalHeritageProgram,821 SE 14th

Avenue,Portland,Oregon

DarrenBorgas,TheNatureConservancy- SouthwestOregonOffice, 43 Third Street,Ashland,

Oregon97520.

IndustrialOrganizations

Cattleman’sAssociation,1200NW Front Ave.,Suite290,Portland,Oregon97209.

* RobertE. Preston,Jones& StokesAssociates,Inc., 2600V StreetSuite100, Sacramento,

California95818-1914.

* Rick Spaulding,OgdenEnvironmental,1 EastAntipumaStreet,SantaBarbara,California

93101.

* RichardPodriznik,PerkinsCOlE, 1201 Third Avenue,40th floor, Seattle,Washington98101-

3099.

* StephenWestbrook,ReservationRanch,P.O. Box 75, SmithRiver,California95567.
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* FredJackson,TetraTech,5203 LeesburgPike,Suite900, Falls Church,Virginia 22041.

InterestedParties

* StephanieBuffum, P.O.Box 710, Tucson,Arizona85702

* Rick Burbach,Rt 1., Box 1480, Bandon,Oregon97411.

* StuartGarbutt,P.O.Box 660,Ferndale,California95536.

{ David K. Imper,4612Lentell,Eureka,California95503

* JohnMcRae,2525Daffodil Avenue,McKinleyville, California95519.

* Boot Robie,37748QuarterWay,Arcata,California95521.

* William B. Strickland,3125Lowell Street,Eureka,California95501.

* Virginia Strom-Martin,510 0 Street#G,Eureka,California95501.

PrivateLandOwners

f Carl& AlbertaJohnson,3045 TableBluff Road,Loleta,California95551
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